This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(19) 



Europfllsctias Patentaml 
European Patent Office 
Office europA ndesliravets 



(11) 



EP0 989 162 A1 



(12) 



EUROPEAN PATErtr APPLICATION 

published in aoooidanoe with Art 158(3) EPC 



(43) Date of publication: 


(51) Int a7: C08L 101/00. C08L 57/06, 


29.03.2000 Bulletin 2000/13 


C08K5/49. C08K5/10. 


y^t) Appiicaoon nurroer . u fo 1 .0 


C08K3/36, C09J201/(X), 




r^no i *7/Ao rai m 1 aqa 




B41M5/00. C08F 246/00. 




C08F 230A)8. C08F 265/00, 




C08F 291/10 




(86) International application niirrt>efi 




PCT/JP99;0l 813 




(87) International pufaiication nunnber: 




WO 99/50356 (07.10.1999 Gazette 1999/40) 


(84) Designated Contracting States: 


• NAKANiSHI, Karuhfro 


BEDEHf)GBIT 


Hima|i-shi Hyogo 671-0211 (JP) 




• OHIWORI, Vbsuhiro 


(30) Prioritx: 31.03.1998 JP 8664998 


Arat-shl MIgata 944-0081 (JP) 


14.04.1998 JP 12186998 


• TANABIKl, Fumio 


2a04.1998 JP 10949598 


Osaica-shi Osaica 559-0033 (JP) 


2a04.1998 JP 10949298 


• NAGASAWA, Maeaicatsu 


21.04.1998 JP 11073398 


HhneJI-shl Hyogo 671 -1241 (JP) 


ia09.1998 JP 27844698 


• INOKAMI, Klyataka 


28.09.1996 JP 27408898 


Ttakasago-shl Hyogo 671-0122 (JP) 


28.09.1998 JP 27408998 


• OHSHIMA, Hiroyuld 


2&O9.1908 JP 27408798 


HkneJ^shi Hyogo 671-1234 (JP) 


26.10.1998 JP 30372298 




26.iai998 JP 30372398 


Hkneil-shl Hyogo 672-8088 (JP) 


26.iai998JP 30372498 


• TAKEMOTO, Shin 


26.iai998JP 30372598 


Hkiia])-shi Hyogo 671-1262 (JP) 


28.12.1998 JP 37283198 


• KUDO, Matetaka 


28.12.1998 JP 37283298 


HknaJI-sht Hyogo 671*1234 (JP) 


2&12.1998 JP 37283398 


• BABA,Tsuneo 


25.01.1999 JP 1628999 


Ibo-gun Hyogo 671-1211 (JP) 


(71) Appticant: 


• IDEHARA, Kenji 


Hknoji-shi Hyogo 671-1262 (JP) 


Daicel Chemical Industrlea, Ltd. 


Osaka 59M501 (JP) 


(74) Representative: 


(72) inventors: 


Portal, G6rard et al 


Cabinet Beau de Lomdnle 


• MIZUMOTO, Klyohani 


158, rue de runivereltd 


Alol^i Hyogo 678-0021 (JP) 


75340 Paris CMex 07 (FR) 


• TAKAHASHI, kuo 


Kobe-atii Hyogo 681-2136 (JP) 





CM 
iO 

O) 
00 
O) 

o 



(54) THERMOPUVST1C RESIN CCMPOSTTION, WATER-BJVSED COMPOSITION, HEAT-SENSITIVE 
PRESSURE-SENSmVE ADHESIVE, AND HEAT-SENSITIVE SHEET 



(57) The thermoplastic resin composition of the 
present invention, which is a thermoplastic resin oonrv 
position containing a thermoplastic resin and a sold 



plastkitzer. is characteflzed in that the sold ptastidzer is 
at least on oonpound selected from the group of three 
Mnds of conpounds (i) a nultiester compound of (A) 



l^tnoia by Xmoi (UK) Burtmu S«rms 
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(A1) an alcohol havnig a substituted cydohexane rtno or a substituted cydohaxene ring sutsstitulBd by at least one of 
an alkyi group and having at least 3 cartxxw in the alkyl group, or (A2] an alcohol having a bridged ring containing at 
least one of a six-men«)ered carbon ring with (B) a polytsasic add. (iia) a phoephoriis compound having a melting point 
of 55 to ^00*C, etc., and Oiia) a diester oonrpound of (C) (C1) hydixx^uinone or lesorcinol wherein benzene ring may be 
substituted by an alkyi group, or (c2) catedxd wherein benzene ring is substituted by an alkyi group with (D) an organic 
monobasic acid. Further, the thermoplastic resin composition off the present invention is high in safeness to human gen- 
ital organs. Thethe-moplastic restn composition can be employed as a thermally- and pressure-sensitive adhesive, and 
there can be obtained a thermally- and pressure-densitive adhesive she^ having an excellent blocking resistance by 
coating it over a base material sheet. 
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Description 
TECHNICAL FIELD 

5 [0001 ] The present invention relates to a thermoplastic resin composition wtiich is employed for a so-catted dalayed- 
tack label, a thermally-and pressure-senative adhesive, a thermally-eensitive sheet and a method Ibr the preparation 
thereol. and. In more detail. It relates to a thernxiplastlc resin composition, a thermally- and pressure-sensitive adhe- 
sive, a thermally- and pressure-eertsitive adhesive sheet which do not show tackiness at ordinary tenperatures and 
show tackiness by heating, and a method for the preparation thereof. Further, the present invention relates to a reoord- 

fo ing sheet on which a delayed-tack layer is forn>ed, and which is useful for an ink-jet recofdino. and a method for the 
preparation thereof, and a shrink label on vvhich a delayed tack layer is fbrmed. and by whk:h bottles are in contact cgk^ 
ered tsy thermal shrinking. 

[0002] Still fulher, the present invention relates to a water-based resin conposition whidi is enrpioyed as an under 
coat, overcoat, clear coat, and linings for various materials such as >«^xxlen material& plastks. pcu^ars. and metals, and 
rs a water-baaed coating agerrt using the vvater-based resin oompo3itk>n. In addition, the presertt invention relates to a 
water-based coating oompo si lioa In more detal. the present Invention relatea to a water-based ooating composition 
which Is parHoiarly excellent as a surfaca-treating agent for a porous plate such as a cakrium silicate plate arxl an ALC 
platet or an under-ooating agent. 

za BACKGROUND ART 

[0003] Heretofore, as a label for sticking on a vessel such as a glass tx^ttle and a PET bottle, there have been 
employed a glue label in which a glue is coated on a base matenal for a label, and simultaneously stuck on a vessel, 
and an adhesive label, etc in which a prassure^sensitive adhesive is coated on a tsase material for a lafc>el and a releas- 
25 ing paper is laminated on the pressLre-senaitiva adhesive. 

[0004] However, in the existing circumstances, the glue label is not recerrtiy preferred so much because of necessity 
of a visoosity oonlrol for the pressure-senstive adhesive and berg troublesome in deening of a machine for coating the 
pressure-sensitive adhesive. 

[0005] Also, an adhesive label on which a releasing p^er is laminated is not preferred becaife of pmductkyi of a 
50 large amount of the releasing paper which is a waste stripped from the label, being troublesome in diaposal. and also 
from a viev^tnt of saving of reeources. 

[0006] As a lal>el fOr solving ttie problems, there has been taiown a label which is caned a delayed-tack label. 
[0007] In the delayed^ck lalMl. a delayed-tacic layer is formed on a base material for a label. Although the delayed- 
tack layer does not show an adhesive property at ordinary temperatures, it shows an adhesive property t>y heating arxi, 
95 a releasing paper is not required and. moreover. It has an advantage that it can be readiy fitted on a bottle by only heat- 
ing. 

[0008] In ttie delayed-tack layer, panides of a sdkJ piasticizer and. optkyuUy, parildes of a tadqiier are usually cfe- 
persed on a thermoplastic resin having a glass transitfon terrperature of 0-30*t; or so. and the sold plastidzer is melted 
tiy heating, w^iereby. the thermoplastic resin is piasticized. resulting in that an adhesive property is produced. 
40 [0009] As the above-desabed sofid plasttdzeri for example, dicyclohexyl phthalate is well known (JP-A-61009479, 
JP-A-07278521. JP-A-07 145352. and JP-A-08333565 OHfoial Gbzettes). 

(001 0] Ihe at>ove-deecri t>ed defayed-tack lai>el is often prepared through a heating process for drying after coating a 
pressure-sensitive thermally actiesive which is an emiision type on a back surface of a base material. As heating temv 
perature in the case, a low terrperature of not more than 45^ is required in order to prawit manifestation of taddness 

45 in dicyclohexyl phthalate at a stage of tomiation of a pressure-sensitive adhesive layer. 

[001 1 ] However, since the heating at such the tow tenperHtire requires a long time of period tor a heating and dicing 
process, there is a problem Itiat there ends to lower producthnty of the delayed-tack label. Further, as described here- 
inabove, since a releasing paper is not enptoyed in the delayed-tack tat>el, for example, if it is stored in a heaped state 
for a long time of period urvler a high temperature in the summer, there gradually occurs the plastictzation of the ther- 

50 nxplastic resin by dicydohexyf phthalate. resulting in that there is caused a so-called blocking that the lat)6ls are stuck 
each other. For that reason, there is a problem that a cooGng apparatus is required in oider to prevent th»e bfocking. Still 
further, there Is also a prot3lem that adhesive strength and transparency are disappeared within a short time of period 
in a conventional delayed-tack label. In addition, there have been recently desired a thannoplastic resin containing a 
pbsticizer. which do rvt adversely affect to natural dixunstances. a ihermalty-and preseure-sensitive adhesive, and a 

55 thermally-and pressure-sensitive adhesive sheet, etc. with a rise of an interest in an ertviromiental protectton. 

[0012] JP-A-0832SS35 Offidal Gazette disdoses a thermally- and pressure-sensit've sheet in which dicydohexyt 
phthalate having an a/arage particle diameter of not more ituin 4 iim is emptoyed together with a solid plasttoizer such 
as N-cyctohexyl-p-tduene suHbne amkle as a solid plastidzer. Also. JP-A-09067551 Official Qazette proposes the use 
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of two or more Wnds of esters of benzene dicarbOKyf c acid wfiich is sofid at 25'C as a solid plasticizer in order to elevate 
a UocWng resistanca And alsa JP-A-C91 69870 Official Gazett proposes a retardant n crystaliization such as trtben- 
zyl trimerritate in oider to improve a balarKe between a blocMng resistance and an adhesive properV in a conventional 
thermaIly-«ensHive deiayed-tack type adhesive thermoplastic resin composition. How»/er, even thougt) the solid plasti- 
5 dzers and the retaidant in crystallization are employed, there is not always obtained a sufficiently satisfied result in view 
of the blocking resistance, adhesive strenglh. and durab'&ty of transparency. 

[0013] JP-A-61009479 Official Gazette discloses a thernrralty-sensMve adhesive In wtitch there Is ared a layer com- 
posed of a oonpoaition comprising 100 parts t)y weight of an acrylk: polymer, 20-100 parts t>y weig^ of a crystalline 
plastKizer. S-SO ports by weight of an unsatUBted vinyl morx>mer kjy irnadiation of an electronic beam. JP-A-oeOITOie 

10 Official Gazette disdosee an adhesive compositksn containing (A) (a) 4-25% by weight of an alphatic conjugated dole* 
fine-based monomer, (b) 1-1S% by weight of an ethylenic unsaturated cart>oxylic acid, and (c) 60-95% by weight of 
other vinyl monomers. (B) a crystalline plastldzer. and (C) a tacMtiec. Alsa JP-A-Od2S9420 Official Gazette discloses 
an delayed-tack type pressure sensitive adhesive composition comprising (A) a solution containing a resin having a 
glass transitnn temperature of not less than 20^C obtained tsy copoiymerizing (a) 3-e0% by weight of an unsaturated 

15 monomer having cartMocyfic group, and (b) 40-97% by weight of a hydrophobic nrwnomer. (c) other monomers, in which 
not less than » of the resin is solubilized and (B) an acryf c resin weter-tased ermJsion comprising a resin having a 
glass transition temperature of not more than ^0*C. The composition has the weight ratio of (AV{B) of 15/85-50^ In 
nonvolatile components in the above-described respective components. However, the pressure sensitive adhesives are 
not always sufficiently satisfied in view of an adhesive force, a fnicino power, and water resistance. 

so (0014] On the other hand, in a delayed-tack label in which the above-described pressure sensitive adhesives are 
enployed. since stripping strength shows a tendency of irxxeasing with a lapse of time after stiddng by heating, the 
deiayed-tack lat>et ends to became incapable of being readily stripped in the case that removal is required after uses. 
As desabed hereinatwve. dHf iculty of stripping causes a prbblem tfiat it cannot be errployad for Ixittles on the premise 
of reuse bf recovery as in. for example, bottles for t)eer. Also, if those are stuck on PET batties. thosa cannot be recy* 

25 cled after use. resulting in that it is not prefen-ed from a vi^vpoint of saving of resources. 

[0016] JP-A-062S9016 Official Gazette discloses a thermaOy-and pressure-sensitive adhesive label in which a water- 
soluble or water-disporsfcle type water-based coating layer and a water-insoiuble/tiydrophobic coating layer are formed 
t>etween a t>asa material for a lat>el arxj a thermally- and pressure-sensitive adhesive layer, whereby, it can be stripped 
t>y boiled water or steam. Also, JP-A-06259017 Official Gazette di&doses a thenmalty-and pressure-sensitive adhesive 

30 lak>el in wNch a thermally expansble coaling Ic^r and a water-insolubleAiydrophobk; coating layer are formed between 
a base material for a lat>Ql and a thermally^nd pressiFe-sensitive adhesive layer, whereby, it can be stripped by boiled 
water or steam. Although me thermally-and pressure-sensitive adhesive labels can be str^piped by boHed water or 
steam, those are poor in heat resistance, and preparation becomes compficated because of a multi-layers structure, 
resulting in ttiat preparation costs t>ecome ht^. 

35 C0016] JP-A-06314062 Offk:ial Garette discloses a thermally and pressure^nsitive adhesive label which can be 
stripfMd through immersion into a water-soluble solvent t>y mixrig thermaly-expansible microcapsiies ervi a water-sol- 
uble polymer in the ihermaUy-and pressure-sensitive adhesive layer. In the thermally-and preGsure-sersitive adhesive 
lak>el. a stripping proper^ can be somewfiat improved. However, the pressife-sensitive adhesive occasfonally remains 
at a body to t» shick. arxJ it is poor in water resstance because of mixino the water-solutjie polymer. 

40 (0017] JP-A-06231929 Official Gazette discloses a pressure-sensitive adhesive sheet in wfvch a heat-«ensitive strip- 
pabie layer composed of a polymeric material and a sotki plasticizer is formed between a base material for a label and 
a thernuily-and pressure-sensftive adhesive layer, whereby, it can be stripped from a body to be stuck 
10018] However, in the case of prsssure^ensitive adhesive sheet, a portion of the heat-sensitive strf)pal3le layer 
oocasionally remains at a body to be stuck. Also, an adhesive strength Is weak between the base material and the ther- 
ms mally-and pressure-sensitive adhesive layer, resulting in that an adhesive strength is weak between the pressure-sen- 
sitive adhesive sheet and the body to be stuck. 

(001 9] JP-A-08269420 Official Gazette disdoees the use of a Ihermally-and pressure^eensltive adhesive in whk:h a 
weight average molecular weight (Mw) ts 3000-30000 in the above-de9crit>ed oomponem (A), whereby, there is sup- 
pressed appearanoe of an adhesive property in coating -dry rig step apd storing step of a sheet in a roled stata For tfiat 

so reason, although the thermatly-and pressure-sensitive adhesive is excellent in a storing property, since a strisping 
strength becomes high because of the primary oorrponent (B). it is noi appropriate in restrtpping. 
(0020] Alsa printing in ojilace of a delayed^ck label is often carried out by a phptogravu-e printing and. therefore, 
it is desired that coating of the thermally- and pressure-sensitive adhesive in back siHace of the label is simultaneously 
earned out by a photogravure printing. If the therrmlly-end pressure-sensitive adhesive can be coated bf a ptiotogra- 

53 vure printing, there can be largely sntiplffted a preparatnn process of the thermaily-and pressure-sensitive adhesive 
sheet 

[0021] However, the coating amount of a coating eolutlon per a unit area is limited in the phoCogravire prrting. 
Accordingly, the thidoiess ends to beoom relatively thin in a coating layer formed by the thermally- and pressure-sen- 
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sftfve adhesive in a sheet obtained. On the other tiand. in order to obtain an adhesive strength to be required, it is 
required to increase the thickness in a layer of the thermally-and pressure-sensitive adhesive to a certain extent. 
AcoQidirigly, the thenmally^nd pressure-sensitive adhesive cannot be coated up to a necessary amoirt of a coating 
layer in tfi_ photogravure printing, resutting in that there canrK>t be obtained a thermaJly-and pressure-sertsHive adha- 

5 sive which is capable of producing an adhesive strength to tw required. In addition, since a coating speed is large In the 
photogravure prirrting. a drying time of period is short For that reason, even though an emulsion of a thermafly-and 
pressure- sensitive adhesive can be coated over a base sheet in tt>e amount which is capable of produdng an adhesive 
strength to be required, there is a protiem that it cannot be dried before a rolling process after printing. 
[0022] Further, when the thickness is thin in a layer of the adhesive in a conventional thertnaly^and pressure-sensitive 

10 adhesive sheet in the caee that it is stuck on a body to be stuck after producing tackiness by heating, an adhesive 
strength is insufflctent immediately after sticking. As a result, there is a problem that a thermaly-and pressure-sensitive 
adhesive sheet Is str^ed In a packing process or a wrapping process tor glass bottles or PET bottles. 
(0023] On the other hand. fUl-ooloralion can be readly applied in an ink-jet recording method and. since the method 
is excellent in low-noise and printing quafty. it is rapkity coming in recent into wide use. In the ink-jet recording method, 

15 a water-based ink is ernployed from a viewpoint of safeness and recording applicability, and printing is attained by 
spraying smaO drops of an ink from a nozzle towerd a recording sheet. For that reason, quick at)6orption of an ink Is 
required (n tha recording sheet. TTiat Is, in a recording sheet having a low alDsorptiva property, an ink Is remained on the 
surface of a recording sheet over a bng time of pericxl even after termination of printing, resulting in that the recording 
sheet is partially made dirty by a contact with a portion of a machine, a contact with a vMorker, and by laminating the 

20 recording sheet. Fulher. a large amount of ink sprayed is mixedly fk)wn out without absorptkvi in an image section of 
a high density, resulting in that an image becomes blurred. StII further, water resistance is also required such that 
recorded images are not blirred even in the case that the recording sheet is wet by water. 

[0024] On the ottier hand, there has been developed a recording sheet in which an adhesive layer containing a 
delayed-tack type pressure-sensitive adhesive is fbrmed on a base material so that it can be stuck on an artide after 
25 recording characters, symbols, and designs. Although the recorcSng sheet does not show tackiness at ordinary tenrper- 
ati^es, since H shows the tackiness by heating, a releasing paper is not required and, nrweover. it has a merit of beir>g 
capat)lo of readily stkidng on vessels, etc. by a simple operatksn of heatlr>g. 

[0025] For example. JP-A-051 69798 Oflk:ial Gazette discloses a pressure^ensitive adhesive printing sheet in wNch 
a pressure-sensitive adhesive layer corrposed of a water-t>ased delayed-tack type adiesive is coated on a photo-trans- 

90 missible base film such as a polyester fim, and printing or printed characters are formed on the surface cf the pressu-e- 
sensttive adhesive layer. Further. JP-A-08207426 Off ksial Gazette discloses a sheet for an ink-|el recordirKi in which one 
surface of a base material is coated by an ink-accepting layer v^ich contains a thernrnplastic resin such as an ethylene- 
vinyl acetate copolymer and an acrylk: resin, a crystailir>e plasticizer. arvl a tackif ier. Still further, JP-A-093051 1 7 Official 
Gazette discloses a delayed-tack type pressure-ser^itive acStesive sheet in which at least one surface of a k>ase mate- 

9S rial is coated by an ink-accepting layer, and further, a delayed-tack layer conposed of a pressure-sensitive adhesive 
such as a solid plastksizer and an ethylene-vinyl acetate copolymer and a taddfter is formed on the surface coated by 
the Ink-accepting layer. 

10026] However, a conventional recording sheet coated by a delayed-tack type pressure-sensitive adhesive, layer has 
a cf sadvantage that an absorptian property of an ink is tow. and a characters-printing property is poor. 

40 [0027] On the other hand, there is a problem that in the case that a usual acrylic resin is employed as a thermoplastic 
resin (a pressure-sensitive adhesive) of which a pressure^sehsitive adhesive layer combined with an ink-accepting layer 
Is composed, although an adhesive strength is high, a blocMng resistance is tow. Also, ttiare is a problem that in the 
case that an ethylene-vtnyl acetate copolymer is employed as the thermoplastic resin (a pressure^ensitive adhesive), 
although a tslocking resistance is exoellent, an ink^absorbing prcperty and an adhesive strength are low. 

45 (0028] Further, there is ktown a recording sheet in which there Is tarmed a pressure-sensitive CKlhesive layer com- 
posed of a hot-melt type pressure-sensitive adhesive or a delayed-tack type pressure-sensitive adhesiva One scrface 
of the recording sheet is an ink-absort>ing layer being capable of recording characters, synrtels, and designs, etc^ and 
another surface of the recoiding sheet is a slicking layer to an article (for exanpla, a high^uaHty paper, a ooai-paper, 
a plastic f Im. glass, and a metal, etc.). 

50 [0029] For example. JP-A-09146462 Official Gazette discloses a theonally^hesive type recording p^er in which 
an ink-accepting layer is formed on one surfece of a sU»trate. and there are formed (1) a hot*melt type pressure-sere 
sitive adhesive containing a synthetic rubber, etc. as a base resin, and (2) a delayed-tack layer containing a thermoplas- 
tic resin which includes an acrylic resin, eta and a solid plasticizer such as dicyctohexylphthalate on another surface of 
the sutstrate. Such the reoordng paper, particulariy, the recording paper in wtiich a delayed-tack layer is fbrmed does 

55 not have tacfgnees at ordinary temperatures. However, since the tacMness is produced t>y heating, there is an advarv 
tege that a releasing paper ta not required, and it can be readily stuck to an artide by an easy operation of heating. 
[0030] However. In the recording sheet having a hot-melt layer cortaining a hot-melt-type pressure-sensitive adhesive 
such as a synthetic ruti>er, etc., and the reooctSng sheet having a delayed-tack layer containing the solid plasticizer 
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such as dicydohaxyl phthalate. for exanple, if ttiosa are stored in a heaped state of a plurality of sheets for a long time 
of period under a high temperature in the summer, there is caused a so-called blocking phenomenon that the labels are 
stuck each other. For itrot reason, there is a problem that a cold reserving apparatus is reciutred in order to prevent such 
the t>iocking. 

5 (0031 ] Also, for example, in the case that there is formed the delayed tack layer containing the solid plastidzer such 
as cf cydohexyl phthalate. when a coating solution containing a thermoplEistic resin and a solid plastidzer is coated and 
dried, a low temperature of not more than 45''C Is required in order to prevent marlfestation o1 tacMness by melting of 
the sdid plastictzer. For that reason, there is a problem that productivity is lowered in a sheet for recording. 
[0032] On the other hand, as a label for sticking to veseeis such as glass battles. PET botties. and cans, there is devel* 

10 oped a shrink label in which an adhesive layer is ionmed on a thermally-ehrinkabie film, whereby, a label is f rmly fixed 
by thermaly-shrinking of the adhesive arKj film. 

[0033] For example. JP-A-62227182 Offldal Gazette discloses a shrink label tsr a txjttle already printed. In which a 
covering layer and an actiesive layer primarily cornposed of a polyamide resin are successively formed on a shrink film. 
Further. JP-A-0431 1432 Offidal Gazette discloses a shrink label tor bottles having a thermally shrinking property at at 
IS least one direction, in wNch there are sucoeesively laminated a designed ink layer, an anchoring resin layer, a metal- 
lized layer, and a themnally-seneitive adhesive layer on one surtaoe thereof. The shrink label is molded into a cylindrical 
shapa However, in the labels diedosed in the Offldal Gazettes, a high temperature such as 1 dO-280«C or so is required 
in rder to produce an adhesive property. 

(0034] Further, as a label which can stick to a body to be stuck at relatively low temperature, as described herein- 
20 above, a deiayed-tack label has been known. If an adhesive layer for the above -described shrink label is constructed by 
• such a delayed-tack layer, it can be firmly stuck to bottles, etc. at a relatively low terrperature. However, there is a prob- 
lem ttiat in the case that dicyclohexyl phtfialate which is a corMentional solid plastidzer is employed as a solid plastidzer 
mixed in a delayed-tack layer, although a kbel can be once stuck to the bottles, etc., an adhesive strength ends to lower 
within a short time of period, wtiereby. a clearance is oocaeionaly generated between the latsel and a body to be stuck. 
25 and the label is apt to be pealed and. further, a printing portion becomes undear by a decfine oi transparency, and. 
t>ecome8 urvmpreesiva 

[0035] Still further, solvents are t>eing converted from an organic-t>asdd one into a water-tsased one in a f ieb of a coat- 
ing agent from a vim/point of environmental problems. However, there is a drawbcuik thsrt since a conventional water- 
t)a8ed coating aQent does not have crosslinkable functional groips. water resistance, solvent resistance, adhesion, and 
30 weatherability in a coating layer are poorer in the water-based coating agent than in a solvertt-based coating agent. Fur- 
ther, even in the water't)a6ed coating agent a staining resietarKe has t>een t>eing required from a viewpoint of mainte- 
nance-free concept. 

[0036] Therefore, as a water-based coating agent having aosslinkabte functional groups, there is proposed (for exam- 
ple, confer JP-A-03021610 Offidal Gazette, etc.) a water-based coating agent in which tTiere is employed a resin com- 
35 position which emulatfies a resin having an alkoxysilyl group which is one of hydrdyzable silyl groups. By the use of 
such the water-t>ased resin composition, although It became posafale to obtain a water-based coating agent having en 
improved water resistance, solvent resistance, and adhestoa a weatherability and staining resistance are not still suf- 
ficient 

10037] As a method for innpraving a weatherabllty and staining resistance in a coating layer, there has been known a 
40 means t>y copolymerization of a pdymerizable unsaturated monomer having a polydimethylsiloxane structure in a 
resin. However, if the oopdymerization is earned out by a usual emulsion polymerization system, since pdymerizability 
of the reactive polydimethylsiloxane is tower compared to other mononoers. a large amount of gels are produced during 
the emiision polymerization. 

[0038] Further, when it is intended to statrfy otstain a resn corrposition. there must be decreased the use amount of 
45 the reactive polydimethylsilcKana resulting in that the weatherability and staining resistance cannot be obtained as 
i!>eing expected. 

[0039] On the other fiand. in a etoing base materia! in a ceramic industry such as a calcium eif cate plate, an ALC 
plate, a flaxUe board, a plaster slag, a pearlite, a powdered wood cement plate, and a precast concrete plate, and an 
inorganlc-t»s8d porous base material such as a mortar an:l a concrete t)ese material, surl^oe coating 6 usually carried 

so out for the purpose of an improvement of durability and a fine appearance. 

[0040] In the case of the surface ooating. if it is directly coated on the base materials, adhesion to the k>ase materials 
becomes inferior. Aooordingty, an under coating is carried out ian the b^ materials. Therefore, in a primer employed 
tor tfie purpose, there are required an exceOent water resistarKe^ weatherability, and storage stal3ility» etc. until using 
thereof, anid adhesion to txth the base materials and surface coating. 

55 [0041 1 As the primer to be employed for the purpose, there has t>een conventionally toiown a water-based resin com- 
position containing a water-eoluble silicate and a synthesized resia 

[0042] For example. JP-A-61238860 Offidal Gazette disdoeeis a a composition containing a water-soluble silicate 
represemed ty the tornvifa M^-xSijO (M is an alkali metal, and x is a value of 2.0-4.5} and an acrytic-tsased synthe- 
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sized emulsion and/or water-based solution. As an acryfic resin, there are disclosed an aaylate copolymer and a sty- 
rene-acrylate copolymer, etc. 

[0043] Further, JP-A-071 02241 Off io'al Gazette discloses a a composition containing an acrylic- emuisified resin and 
a lithium silicate represented by the formula Li20-nSi02 (n is a value of 3^). According to Exairples of the Official 
5 Oazette. a methytmethacrytateAxitylacrytate copolymer is employed as the acryf c resin. 

[0044] Still further. JP-A-0230e887 Official Ga2ette discloees a a composition containing an emulston (A) of a vinyl 
copolymer having cartxseyllc groups and alkoocyslyt groups and (B) a Ithlun sIHcate In the ssolid compo n ents weight ratio 
of (A):(B)=40:60-90:10. 

(00451 However, in the compositions described in the Official Gazettes, there is a problem that storage stability, etc. 
10 until using thereof is poor, and adhesion to a porous base material is Insufficient 

DISCLOSURE OF THE INVENTION 

[0046] Acoordingly. a purpose of the present Invention is to provide a thermally^nd pressure-sensitive adhesive and 

15 a thennally-and pressure-sensitive adiesive sheet which have an excellent blocking resistanca 

[0047] Another purpose of the present invention is to provide a thenroptastic resin oorrposttion which can be ther- 
mally dried at a higher temperature after ooadng. and which does not cause a tslocklng even in the case of storing tor a 
long time of period, and to provide a therriHlly- and pressure-sensftiva adhesive and a thermaly-and pressure-sensitive 
adhesive sheet which contain the thermoplastic resin corrposition. 

20 [0048] Other purpose of the present invention is to provide a thermoplastic resin composition and a thermally-and 
pressure-sensitive adhesive which can be thermally dried at a Ng^er temperature in the case of preparing a themially- 
and pressure-sensitive sheet by coating on a base material, and which has a high adhesive property and an excellent 
blocking resistance. Further, an other purpose of the present invention is to provide a thermaly-erxl pressure-senative 
adhesive sheet which is high in productivity and excellent in an adhesive property, and which does riot cause a bkxidno 

zs even in the case of storing for a long time of period, and to prcvide a mettxx:! for the preparation ttwreol 

[0049] Still further, other purpose of the present invention is to provide a therrpoplastic resin composition and a ther- 
mally- and pressure-sensitive adhesive which can be thermally dried at a higher temperature in the case of preparing 
a thermally- and pressure-sensitive adhesive sheet by coating on a base material arKl. further, w^ich can maintain a 
durability in a high adhesive property and transparency for a long time of period and. further, which is excellent in a 

90 bMQpQ resistance. Besides, other purpose of the present invention Is to provide a thermallynend pressure-sensitive 
adhesive sheet which is high in productivity arxj excellent in an adhesive property and tran8parerx;y and. further wtiich 
does not cause a blocking even in the case of storing tor a long time of period, and to provide a method for the prepa- 
ration thereof. 

[0060] Also, other purpose of the present invention is to provide a thermoplastic resin composition, a thermally- and 
55 pressure-sensitive adhesive, arxi a thermally^ and pressure-sensitive adhesive sheet which do not adversely affect to 
natural cirounrctanoes. 

[0061 ] Further, other purpose of the present invention is to provide a thermally-and pressure-sensitive adhesive and 
a thecmally- and pressure-sensitive adhesive sheet which are excellent In adhesive force, a hotoing power, and water 
resistance, and to provkJa a method for the preparatbn thereof. 
40 [0062] Still firther, other purpose of the preserU invention is to provide a thermalty^nd pressure-sensitive adhesive 
and a ttiermally-and pressure-sensitive adhesive sheet which have a suffk;ient adhesive strength in practical uses, and 
which can be readily stripped and removed t>y haixts without using boiled water, steam, and a water-based sotvem, 
etc., and to provide a method for the preparation thereof. 

[0063] Besides, other purpose of the present invention is to provide a thermally-and pressure^er«itive adhesive arvJ 
45 a tiiemnally- and pressure-sensitive adhesive sheet which can be readily stripped without remaining a pressure-sensi- 
tive adhesive layer on a tx)dy to l>e stuck even at a lapse of a tortg time of period after sticking, and to provide a method 
for the preparation thereof. 

[0064] Also, Other purpose of the present invention is to provide a thermally-and pressure-sensitive adhesive and a 
therrr«lly-arxJ pressure^nsitive adhesive sheet without rerrvuning a pressure-sensitrve cutiesive layer on a body to be 
50 atuck even at a lapse of a determined time of period after sticMng and. moreover, which can be readily stripped, and to 
provid e a method tor the pr«paratk)n thereof. 

[0065] And also, other purpose of the preserrt Invention is to provide a thermally-and pressure-sensitive adhesive 
sheet which can produce a sufficient adhesive force even by a small amount of coating volume of the thermally-and 
pressure- sensitive adhesive, and which can produce a sufficient adhesive force even at immediately after sticking. 
55 [0056] And also, other purpose of the present invention is to provide a recording sheet which is excellent in an ink- 
at>3ort3ing property and printing property, and which can produce a sufficient adhesive property t>y thermally activating, 
and to prcvide a nnethod for the preparatton thereof. And also, other purpose cf the present invention is to provide a 
recording sheet which is exceDent in a blocking resistance, and to provide a nrietfKxj for the preparation thereof. 
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[00571 And alsa other purpose of th present invention is to provide a reoordino sheet in which an ink-absofbino layer 
is formed on one suface of a base material, and a delayed^ck layer is formed on another suiace. and which is high 
in productivity and excellent in an adhesive property and, which has a high docWng resistance. And also, ofher purpose 
of the present invention is to provide a recording sheet in wHch an ink-absoibing layer is formed on one surface of a 
5 base imterial. and a deiayed-tadi layer is formed on another surface, and which is exceilent in an ink-abscxbing prop- 
erty. (Tinting property, and water resistance, and which can produce a sufTtcient adhesive force by thermaJty activating 
and. moreover, which is excellent in a blod«ng resistanoe. 

[0058] And alsa other pupose of the present invention is to provide a chrinldng label which can be firmly studc to a 
bottle, etc.. by a sinple means, and which can maintain a high adhesive property end transparency for a long time of 
10 period. 

[0069] And alsa other purpose of the present (nvention is to provide a water-t)ased resin composition having an 
Improved wealheialDlllty and staining resistance while maintaining a water reststance. a solvent resistance, and an 
adhesion to a base material in a watar-basad coating agent containing a resin having a hydrolyzflbie s'lyt groip such 
as an alkoocysilyl CFOup. and to provide a water-based coating agent centering the water-based resin composition. 
15 [0060] And also, other purpose of the present invention is to provide a water-based coating compoeition which is 
excellent in a water resistance, weatherability. and a storage stability until the use and. moreow, exceUenl in an adhe- 
sion to txjih a porous t>ase matertal aixj a over coating. 

[0061 ] The present inventors, as a result of intensive investigations in order to achieve the above<lescribed purposes, 
have found (1 ) capability of elaweting a temperature at which a thermoplastic resin initiates to be plastidzed by the ise 

20 of a ^eclied piastidzer. and capability of causing tacMness at a tenrperature when stiddng a label. (2) capability of ele- 
vating a temperature al which a thernrx>pla6tic resin initiates to be plastidzed by the simultaneous use of tvw Wncte of 
specified sold plastictzers, capability of causing tackiness at a temperature when stiddng a label, and capability of 
maintaintng a high adhesive properly arxl transparency for a long time of period, it is exceedngty useful in view of 
safeness for a htman by the ise of a specific oompourvi which does not cause a change in hislomorphology for a tastes 

25 of a rat to which a spedfiod amount of a soid plaslicirer Is given. (4) a water resistance can be also improved together 
with an acfiesiv© force and holding power by the use of a spacHied thernnoplastc resin, (5) tacig'ness during heating is 
excellem in the case of preparing a pressure-sensitive adhesive sheet tyf the use of a thermoplastic resin having a 
specified rerge of a weight average molecular weight which is a connposing con^nent for a thermally-and pressure- 
sensitive adhesive, ard the sheet can be readily stripped and removed by hands after achieving a determined n^le. (6) 

30 if the difference (drop of a melting point) is within a certain range between a melting point of a solid plastictzer and a 
melting point of the solid plasticizer in a thermally-and pressure-sensitiv^e adhesive layer formed by heating a water- 
based thermally-and pressure-sensitiye adhesive at a determined condition on a base sheet. blocMng is not caused 
even though being stored in a place at which temperature is apt to relatively elevate. (7) capabiity of being readily 
stripped without boiled water and without remaining an adhesive layer and, moreorer. even after a lapse of a time of 

35 period in a thermally-and pressure-sensitrve adhesive sheet in which an adhesion etoirity at a period of 6 months is 
maintained vnthin a speciied range after stiddng a thermaily-arvi pressure-sensitive adhesive sheet in which an adhe- 
sive properly is caused by heating to a body to be stuck. (8] capabiity of producing a sufficient adhesive force by a snrall 
anrKiunt of coating volume of a thermally-and pressure-sensitive adhesive and even immediately after sticking to a bo6y 
to be stuck in a thermally-and prassura-sensHive adhesive shaet in which a Ihemiaily^and prassure-sensitive adhesive 

40 is coated in a coating amount of 5 gAn^ and, moreover, an adhesive force exceeds a detennined value wfien a ther- 
mally- and pressixe-sensitive adhesive sheet is heated to produce an adhesive ability. (9) capability of obtaWng a high 
adhesive force together with an excellent ink-absorbing ability and priming ability by an ink-absorbing layer composing 
of a specified acrylic polymer and a solid plasticizer. (10) in a reconding sheet in which an ink-absortaing layer is formed 
over one surface of a base material, and a dalayad-tadi tayar is formed over another surface of the base material, bkx^- 

45 ing resistance is remarkably improved by using a speciied substance as a solid pla^izer for constructing a delayed- 
tack layer. (1 1 ) capabiity of maintaining a Ngh adheeive property and transparency together with being capable of read- 
ily sticking and fixing to bottles by employing a delayed-tack layer in which an adhesive layer of a shrink label is oon- 
stnicted by a delayed-tack layer containing at least two specified sclkS plasticizers. (12) capabHity of obtaining a water- 
teased resin conposition having an irrproved weatherability and staining resistance while maintaining water resistarx;e. 

30 solvent resistance, and adhesion from an emulsion obtained by add ng water to a resin solution obtained by a solution 
polymerization using a polymerizable unsaturated monomer having a hydrolyzable silyl group, a polymerizable unsatu- 
rated monomer having at least one of ionizable groups, other polymerizable unsahirated monomeie, and a polymeriz- 
able unsaturated monomer having a pdydlmethylsiloxane structure, and (13) an adhesion to both of a porous base 
material and an over coating is improved in addilwn to an excellent water resistance, weatherability. and storage stabil- 

59 ity until the use by using a core^ell type water-t>ased emulsion containing a copolymer compoaed of a polymerizable 
unsaturated nxxKjmer having a specified structure and/or a pdyvalerrt epoxy compound, and other monomers in com- 
ponents for a core, and containing a copolymer of an unsaturated monomer havrig cartxwylic croup with other polym- 
erizable unsaturated monomers. 
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10062] Based on the above descrptions. the present invention has been conpleted. 

[0063] Thai is. the present Invention provides a thermoplastic resin composttlon contalnInQ a thermoptasHc resJn and 
a solid ptasticizer. characterized in that the solid ptast'dzer is at least one compound selected from the oroi4> o1 three 
lands of compounds (i) a multiester compound of (A) (A1) an alcohol having a siintituted cydohexane ring or a substi- 
5 tuted cydohexene ring 6ut)stituted by at least one of an alkyi group and having at least 3 cartfons in the alkyi group, or 
(A2) an alcohol having a bridged ring containing at least one of a six-membered cartxxi rhg with (B} a polytfasic add. 
(11a) a phosphorus compoind having a melting point of S5-100*C or a phosphorijs compound represemed by ttie Ibl- 
lomng formulae (la), (lb). (Ic) or (2) 

10 ■ ■ 

(la) (lb) 

I I 
0 R« 

(IC) (2) 

y) pn the formjiae. R*. R^. R^, R^. R^*, R^*, R^, R*. R*. and R^ are a hydrocartxxi grotp or a heterocydic group, respec- 
tiveiy. A is a divalent hydrocart>on group or a heterocydic group, k is 0 or 1 . n is an integer of 1 <3, however. R^^. R^, 
and R^ are not simultaneously a phenyl group or 4-t-tXitylph8nyl group, R\ R?. and A In the formula (1 a), R^. R^. and 
A in the torrhula (la). R^*. R^, and R^' in the forrrwla (lb), R\ R^. and R'' in the forrrula (lc), F^, R®, and R' In the 
formula (2) may form a ring containing phosphorus atom by bonding of at least two groups, respectiveiy]. and (iiia) a 

95 diester compound of (C) (c1 ) hydroquinone or tesordnol wherein benzene ring may be siisstituted by an alkyl group, or 
(c2) oatechol wherein benzene ring is substituted by an alkyl group wHh (0) an organic OKnobasic add (hereinafter. It 
is occasionally called as Ihe therrroplastic resin composition 1 ") . 

[0064] Further, the presem invemion provides a thermoplastic resin conposrtion containing a thermoplastic resin and 
a solid plasticizar. characterized in that the solid plastidzer is constructed by a combination of at least two compourvi^ 
40 selected from the group of four kinds of compounds (i) a multiester compound of (A) (A1) an alcohol having a substi- 
tuted cydohexane rirKi or a sitetituled cydohexene ring sul^stituted t>y at least one of an alkyl group and having at least 
3 cartxxis In the alkyl group, or (A2) an alcohol having a brkSged ring containing at least one GixHfnenOered cartMn ring 
with (B) a pdybasic acid, (na) a phosphorus compound having a melting point of 5S-100*C or a phosphorus compound 
represented by the blowing forrrulae (la). (1b). (1c) or (2) 

45 



55 
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0 



0 



(la) 



(lb) 



R 



0 



(ic) 



(2) 



[in the formulae, R\ R^. R^, R^. R^*. R^'. R'**. R^ R®. and R^ are a hydrocait)on yotp or a heterocyclic group, respec- 
tively, A is a di>«lGnt hydrocartxxi croup or heterocyclic groLp. k is 0 or 1 . n is an integer of 1 -3. however, R R^*. and 
R^ are not simultaneously a phenyl group or a 4-t-butylphenyl anx^). R^ , R^, and A in the formula (la). R^. R*. and A 
in the formula (la), R'^. R*', and R^ in the tenmula (lb), R\ Pr, and R* in the formula (lc), R®, R^, and R^ in the far- 
miia (2) may form a ring oontelning phosphorus atom by a bondvig of at least two groups, respectively.], and (iii) a 
dioxytUnzene derivafive. and (iv) dicydohexy|phthalate (hereinafter, it is oocasionaDy called as *1he thermoplastic resin 
conrposition 21. 

[0065] Stilt further, the present invention provides a thernnoptastic resin composition containing a thermoplastic resin 
and a solid plastidzer. characterized in that the solid plasticizer is constructed by a combination of the compounds (i) a 
miitlester compound of (A) (A1) an alcohol having a substituted cyciohexane ring or a substrtuted cyclohexene ring 
sitetituted by at least one of an alkyi groip and having at least 3 carbons in the alkyi group, or (A2) an alcohol having 
a bridged ring containing at least one of a six-membered cartwn ring with (B) a polybasic acid, and C") a phosphorus 
conrpound (hereinafter, it is occasionally called as Ihe thermoplastic resin cnmposition 3"). 

[0066] Also^ the present irvention provides a thermoptastic resin composition containing a thermoplastic resin and a 
solid plashdzer. characterized in that the solid pladtcizer is a multi ester of a polytsasic acid which does not brrig about 
a morpholo^cal change lo a testes of a rat when it is oontinuouely gh/en by an oral administraticn to the rat for 7 days 
in a dose of 1000 mg^ (hereinafter, it is occasionally called as 'the thermoplastic resin conposition 4*). 
[(X)67] And alsQ Iha present invention prcwides a thermopfastic resin oompostion whidh contains a thermoplastic 
rean having a glass transition temperature of -10 to 25X and a solid plastidzer. and the thermoplastic resin is a water- 
based thermoplaetic resin composition dispersed in water, characterized in that the solid plasticizer is a phosphorus 
conpound (hereinafter, it Is occasionally called as Ihe thermoplastic resin composition 5*). 

[0068] And also^ the present invention pro^ndes a themnally- and pressure-sensitive adhesK/e containing the at>ove- 
described thermoplastic resin composition a thermoplastic resin carrpoiBition 1. 2. 3. 4. or 5 (heroinafler. it is oocasion- 
ally called as "the thenmaJty-and pressure-ser^tive adhesive 1 1 . 

[0069] And alsa tie present invention provides a thermaly-and pressure-sensitive adhesive containing a thermoplas- 
tic resin oonrposition and a solid plastidzer. wherein the thenmoplastic resvi is constmcted by an epoxy conpound (E) 
and a polymer (F) of a polymerizable unsaturated compourid (hereinafter, it is occasionally called as ^e thermally- and 
pressure-sensitive adhesive 2*^. 

[0070] And also, the present invention provides a thermaly^nd pressure-sensitive adhesive containing a thermoplas- 
tic resin and a solid plastidzer, wheran that the solid thermoplastic resin is a polymer of a polymerizable unsaturated 
conpound having a hydtolyzable silyl groip (hereinafter, it is occasionally called as Ihe thennally-end pressure^ensl- 
tive adhesive 3"). 

[0071 ] Arxi also, the present invention provides a thermaly-end pressure-sensitive adhesive containing a tfiermoplas- 
tic resin and a solid plasticizer, wherein a weight average molecular weight (Mw) of the thenmoplastic resin is 100.000- 
SOO.OOO (hereinafter, it is occasionally called as Ihe thermaBy- and pressure-sensitive adhesive 4"^. 
[0072] And also, the present Invention provides a water-based thermally- and pressure^ensitive adhesive containing 
a thenmoplastic resin and a solid plasticizer. characterized in that a decine of a melting point in the solid plasticizer ver- 
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sus a meltino point of the soTid plasticizer in a thermaly and pressure^ensifive adhesive layer formed by headng the 
wHter-based thermaly-and pressure-senBrtlve adhesive at 40*C for 2 minutes on a base sheet is less than 3*C (here- 
inafter, it is occasionaily called as th thermally-and pressure-sensitive adhesive 5"). 

[0073] And also, the present invention provides a water-based thennaly- arxf pressure-sensitive adhesive sheet, 
wherein a pressure-sensitive adhesive layer conposed of the above-described thermally-end pressure-sensitive adhe- 
sive 1 , 2. 3, 4. or 5 is coated on at least one surface of a base material (hereinafter, it is occasionally called as ''the ther- 
mally-arxi pressure-sensilhre adhesive sheet I'). 

10074] And also, the present invention provides a method for the preparation of a thermaily^nd pressure-senative 
adhesive sheet wtich compdses forming a pressure-sensitive adhesive layer oorrposed of the thermatty-and pressire- 
senstive adhesive 1 . 2, 3. 4. or 5 by coating on at least one siirtice of a base material. 

[0076] And also, the present invention provides a thermally-and pressure-sensitive adhesive sheet, wherein a ther- 
mally- and pressure^nsltlve adhesh« layer contalnkig a thermoplastic resin, a tacktfier, and a solid plasticizer Is 
coated on at least one surface of a tsase material, characterized in that an adhesive strength when kseing stuck to a body 
to be stuck after tad^ness is produced by heating the thermally-and pressure-sensitive adhesive sheet is 100 gf^Snwn- 
600 gf/25mm at a period of 6 months lapse (hereinafter, it id occasionally called as "the thermally-and pressure-sensi- 
tive adhesive sheet 2^. 

[0076] And also, the present Inventton provides a thermally-and pressure-sensitive adhesive sheet, wtierein a ther- 
mally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tadufiof, and a solid plasticizer is 
coated on at least one suface of a fc»se material, characterized in that a coating amount of the thermally-and pressu-a- 
sensitive adhesive is less than 5 g/rn^. and an adhesive force ¥vhen bang stuck lo a body to be stickad after tackiness 
is generated by heating the thermally-end pressure-sensitive adhesive sheet is not less than 100 gf/25nrm (hereinafter, 
it is occasionally called as *1he thermally-and pressure-sensitive adhesive sheet 3*}. 

[007T] ArxJ alsa the present inventian provides a recording sheet wherein an ink-absorbing layer composed of an 
acrylic-based pdymer containing S-SO% by mol of a hyckophilic monomer which is a constructing morvxner and a solid 
plastictzer is formed on at least one surface of a base material (hereinafter, it is occasionally called as "the recoiding 
sheet n. 

[0078] And also, the present invention provides a method for the preparation of a recording slieei which oonprises 
forming an ink-absorbing layer composed of an aayfc-based polymer containing 5-50% by mol of a hydrophDc mono- 
mer which is a constructing monomer and a solid plastidzer on at least one surface of a base material. 
[0079] Ar»d also, the present invention provides a recording sheet wherein an ink-absorbing layer is formed on at least 
one surface of a base material and a delayed-tack layer composed of a thermoplastic resin, a solid plasticizer. and a 
tackifier is formed on another surface of a base material, the solid plastidzer is at least one compound selected from 
the group of three Mnds of conpounds (i) a multiester corrpound of (A) (A 1) an alcohol having a substituted cycfohex- 
ana ring or a But>8tituted cyctohexene ring sut^ituted by at least one of an alkyi grotp and havirg at least 3 cartsons in 
the aikyl group, or (A2) an alcohol having a brkiged ring containing at least one of a six-membered carbon ring wHh (B) 
a polybask: add. (iia) a phosphorus compound having a melting point of 55-100''C or a phosphorus compound repre- 
sented by the following formulae (1a). (lb). (Ic) or (2) 





I 

0 



0 



(la) 



(ItoJ 



R^O-P-OR* 



R^-P-R' 



I 

0 



I 



(ic) 



(2) 
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pn the femiulae. R\ FP, R^. R*. R^". R^*. R**. R*. R®. and R' are a hydrocaitxxi group or heterocycfic oroup. respec- 
tively. A is a divalent hydrocartxjn croup or heterocyclic groi^). k is 0 or 1 . n is an integer of 1 -3. however. R R^*, and 
R^» are not simultaneously a phenyl group or 4^-butylphenyl groi4>. H\ R^. and A in the tornUaOa), R^. R^, and AIn 
the tormula (1a), R^*, R^, and R*» In the formula (lb), r\ R^. and R* in the fornxila (1c), R^ R^ and R^ in the formula 
(2) may form a ring containing phosphorus atom Ijy a conisination of at least two groups, respectively.], and (i"a) a 
dtester coopound of (C) (c1) hydroquinone or lesorcinol in which k>enzene ring nnay be substituted tiy an alkyi group or 
(c2) catechol in which benzene ring nr«y be aubstituted an alkyI group with (D) an organic monobasic ackJ (herein- 
after, it is occasionally called ae "the recording sheet 2"). 

[0080] And also, the present inventx^n provkies a shrink label, on whkii a delayed-teck layer composed of a thermo- 
plastk; resin, a solid plastidrer. and a tackifier is kymed. wherein the soHd plasticizef is constructed by the combination 
of at least two oonpound groups selected from the groifj of four kinds of corrpounds (i) a mulliester compound of (A) 
(Al) an alcohol having a substituted cydohexane ring or a substituted cydohexene ring sii)stituted by at least one of 
an alk/l group and having al least 3 carbons in Ihe alkyI group, or (A2) cm alcohol having a brkigad rmg containing at 
least one of a six-n)embered cartxxi ring with (B) a polybasic ackl. (Sa) a phosphorus compound having a melting point 
of 55-1 00**C or a phoephonia connpound represented by the foUovving formulae (la). (1 b). ( 1 c) or (2) 



AS). ^ 
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[in the torniUae, R ^ R^, R^. R^. R^', R^*. R^, R*. R^. and R^ are a hydrocaitxxi ^up or heterocycnc groups respec- 
tively A is a divalent hydrocartxxi group or heterocydic grxxjp. k is 0 or 1 . n is an integer of 1 -3. however. R"**. R^*. and 
R** are not sinwitaneously a phenyl group or 4-t-butylphenyl grotp. R*. R^, and A in the tonmula (la). R*. R*. and A in 
the fc)fmiia (la). R^*. R^. and R** In the formula (lb), R\ R^. and R^ in the tormula (1c). R^. R*, and R^ in the fermula 
(2) nruy form a ring containing phosphorus atom by a combination of as least two groupe, respectively.), and (lia) a 
diester conpound of (C) (cl) hycftnoquinone or iesordnol wherein benzene ring may be substituted by an alkyl group, or 
(g2) catedid wherein benzene ring is substituted by an alkyi group with (0) an organic morvbasic add.' and (w) dcy- 
dohexylphthaiate. 

[0081 ] Arxi also, the preeent invention provides a water-bceed resin connpositx>n obtained by enulsifyino while adding 
water to a resin solution obtained through a solution polymerization of 0.5-50% by weight of (G) a polymerlzable unsatu- 
rated monomer having a hydrdyzable sHyl group. 1 -20% by weight of at least one of (H) a polymerizable unsaturated 
morximer having an knizable grDup. 1-40% by weight of (I) a polymerizable unsaturated monomer having a pdy- 
dimethylsiloxane structure, and (100'((otai amount of (0>4<H)-fr<l)D% by weight of (J) other polymerizable unsaturated 
monomers. 

[0082] Also, the present invention provides a water-based coating agent containing the water-baeed reein composi- 
tion. 

[0083] And alsa the present inventian prx>/ides a water-based coating composition containing (O) a core/shell type 
water-based enulsion wherein core oonponents are comprised a oopolymer oi 5-50% by weight of (K) a polymerizable 
unsaturated monomer represented by general formula QOOCl) 

CHy=C(R3^)COOR32 (XXXO 



12 



EP 0 980 162 A1 



(in the formula. R^** is a h/droQen or a nielhyl group, and R^^ is a sibstitutad afkyi group having an epcscy grxx^) or a 
epoxy group-equivalent conpoiFid) and/or (L) a polyvalent epoxy compound havwxji at least two epoxy groups in the 
molecule with 95-50% by weight o1 (M) other pdymerizaWe unsaturated monomers wttich are copofymerizaiale with the 
(K) a polymerizabia unsaturated monomer arxl the (L) a polyvalent epoxy conpound, an6 shell conponents are oonv 
prised a copolymer of 2-50% t>y weight cf (N) a polymerizable umturated monomer having C8rtx»yf c group with 98- 
50% by weight of (M) other polymerizable unsaturated monomers which are copolymerizable with tlie (N) a polymeriz- 
able unsaturated morvxner having carboxylic group, and a water-solubia silicate (P) represented by general formula 
POOCII) 

MaO'xSiO: (XXXII) 

pn the tor nrula. M represents an alkafi metal belonged to Na I A group In the periodic table, and x represents the number 
of 2.0-7.5) in a mixing proporfon ratio of (O):(P)s10:1-1 :10 by weight based on the solid content 
[0084] It is to be noted that an "acrylic-based* monomer and a ''methacrylic-based'' monomer are named generically 
as a '(meth)acrytic.-ba8ed' monomer in the present specification. 

BEST MODE FOH CARRYt^X3i OUT THE IMVENTION 

[Thermoplastic reein composition and thermally- arxi pressure-sensitive adhesive 1| 

[0085] The thermoplastic resin corrposition of the present invention contains a thernxplastic resin and a solid plae- 
ticczer. 

[0086] As the thermoplastic resin, there are enumerated, lor example, an acryfic-based polymer containing 
(meth)acrylic acid or esters thereof as a nxsnomer. which includes a homo or copolymer of a (meth)acrytate. a styrene- 
(meth)acrylate copolymer, a vinyl acetate-(m6th)acry1ate copolymer, an elhylene-(meth)ecrytata copolymer, an ethyl- 
ene-(meth)aaylic acid copolymer, a (meth)acrylate-(meth)acrylic acid copolymer, a 6tyrene-acrylonitrileH[meth)acrylate 
copolymer, a styrene-<melh)acrylate'(m8th)acrylic acid copolymer, a styren^acrylonitrile^meth)acry1ate-(mgth)acrytlc 
add oopolynTer. an ethylene-vinyl acetate-(mBth)acrylate copolymer, a vinylpynolidone-(meth)acrylate copolymer, arxi 
a 6tyrQne-txjlBdiene-(meth)acrylic acid copolymer; a vinyl acetate-based polymer containing vinyl acetate as a mono- 
mer such as a vinyl acetate resin and an ethytene-vinyt acetate copolymer: a synthetic rubber such as a styrene-buta- 
diene copolymer, an Isobutyrene resin, an isobutyrene-ieoprene copolynier, a kxitadiene resin, a styrene-ieaprene 
copolymer, and an acrylonitrile-butadiene copolymer: natural rubbers; an ettiylene-vinyl chloride copolymer, a vinyl 
chloride-vinyfidene cHoride copolymer, a vinylpyrrolidone-styrene copolymer, a chlorinated propylene resin, a urethane 
resin, and an ethytoellutoee. etc. The thernrxiplastic resins may be solely or in combination of two or more kinds. 
[0087] A preferred thermoplastic resiis irx;lude the acrylic-bafted polymer [for example, the acrylic-based polymer 
containing a (meth)acrytate as a monomer], the vinyl acetate-based copolymer, the synthetic resin, and the natural rub- 
bers, etc. Of the acrylic based polymer, particularly, there are preferred the acrytate-(meth)acry1ate copolymer (for 
example, a oopolymer of a C^.^o^^y^ ^ acr)4ic acid and a C(.4al(yl ester of methacrylic add), the acrytate- 
.(meth)aGrylate-<meth)aGrytic acid copolymer [tar axarrpla. a terpdymer of a Ce.iQalkyI ester of acrylic add and a C^. 
4akyl ester of methacrylc add and (meth)acry{ic add], and an aaylate-6tyrene-(meth)acrylic acid oopolymer [for exam- 
ple, a oopolymer of a C2.10 alkyi ester of acrylic add and atyrene and (meth)aGrylic add] which are an acrytio-based 
copolymer containing an acrylate (a Cj.iq aJKyf ester of aayic add), a meChacrylate (a aikyi estar of methacrylic 
add), or styrene as a oomonomer. 

[0088] Glass transition temperature (Tg) of the thermoplastic resin can be appropriately seiected in oonsldaratian of 
kinds of a body to be stud^ witNn a range in which an adhesive properly and bkxidng resistance ara not deteriorated 
when it is enployed for a shrink label. In usual, it is -10 to TO^'C or so. In the caae that the glass transition temperature 
is less than -lO'^C. the blocking resistance is apt to lower. On the olher hand, in the case that the glass transition tenv 
perature is too high, an adhesive property is apt to lower. 

10089] It is to be rx)ted that in the case that the solid plastidzer is. for axannple. a phosphon« compound: the glass 
transition temperature (Tg) of the themiqplastic resin is pr^erably -10 to 25*0 or sa more preferably -5 to 20*0 or go. 
and most preferably 0 to 15*0 or so. 

[0090] In the thermoplastic resin composition 1 of the present inverrtion. as a solid plastidzer. there are employed at 
least one compounds selected frx>n the three kinds of components consisting of the ak>ove-descrit)ed (i) a multiester 
oorrpound (a first compounds group), (ia) a phosphorus compoi^ (a second oonpourxfs group), and (iiia) a diester 
compound (a third compounds group). 
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[(i) Multieeter oompound] 

[0091 ] tn Ihe alcohol (A1) oonstructing the abowe-desoribed multiaster oonpound (i). as an alkyi group which is a sub- 
stituted group in the cyclohexane ring or^lhe cyclohexana ring, there are enumerated methyl, ethyl, propyl. isoprGpyl. 
butyl, isotxityt, 8-butyt. l-butyl. pentyl, and hexyt groups, etc. 

[0092] A preferred alkyt group indudee an all^ group having a cartMXi number o1 1 -6 Qsarticutarly, 1 -4] or eo euch ae 
methyl, isopropyl, and t-butyl groi43s. 

[0093] As the alcohol (A1) having the substituted cydohexane ring or the cyctohexens ring which is substituted by the 
abcve-descrbed one or more afkyi gnxps and has total cartxin number of not lese than 3. there are enumerated, for 
exanple, a substituted cydohexanol repreeented by the fonmulae (l)-(Vil) de8cri>ed below, a eiisetituted cydohexenol 
represented by the tomiulae (VIII)-(X) descrfaed below, a substituted cydohexanol having cartsonyl group represented 
by the formulae (Xl)-(Xlf). and a siDstttuted cydohexenol having caftx)nyl gro^s represented by the tormula (XIII). Fur- 
ther, as the alcohol (A2) having a bridged nng cxmtaining at leasi one of a six-merrtiered carixn ring, there are enu- 
merated, for example, an alcoNol having a bridged ring in which a bridge is formed tTy tx7nc£ng of an al^ene group 
between two cartxn atoms other than adjacent cartx)n atoms in the cartion atoms cxsnstructing the six-membered car- 
bon ring, for example, an alcohol having a nortxxnane ring represented by (XIV). (XV). (XVQ. mi (XVtlQ. an alcohol 
having a noriMrnene ring represanted by (XVII) and (XIX). and an alcohol having an adamantine ring represented t)y 
(XX}arvl(XXI).etc. 




(1) 




(II) 



(HI) 



(IVl 
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OH OH 




OH 




(V) (VI) (VII) 

OH CH OH 




(VIII) (IX) (X) 

OK OH 




0 " o 

CXI) (XII) (XIII) 

OH OH 
(XIV) (3CV) 

(XVI) (XVII) (XVIII) (XIX) 

GK OH 





(XX) (XXI) 



[0094] Of the alcoholc. there are preferred the eitelituted cydohexanol (AIQ which is eubelituted by one or more akyi 
■ groups hawing total caitwn number of not lees than 3 in the subetitulad group, which Is the alcohol represented by (I)- 
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(VII). the alcohd (A21 ) having a bridged ring corttainino at least one of a sjx<nembered saturated caitxxi rino in wtiich 
hydraxyl groip or hydraxymethyl group is twnded, wttich is the alcotiol having a nortxxnane ring represented by PCVI) 
and (XViil) and the alcohol having an adamantine ring represented by {XX) and (XXI). 

(00951 Parlicularty, 3.3.5-trimethy1cyclohexanol represented bf the above-descrbed formula (Q is preferred from a 
vieiMpoint of a temperature for an ^earance of thermally-sensHive tacUness and kslocMng resistance. 
[0096] The abcve^jescribed potybasic acid (B) includes a potyN^lent cartxucylic acKj, a polyvalent sutphonic acid, and 
a polyvalent phosphontc acid. etc. As the polyvalent cartx»)4lc add. there are exempilfted a polyvalent cartxvcyllc add 
(phthalic acid, pyromerritic acid, cydohexene A5<licartx)xytic add, and trimerritic acidf) oorresporKiing to an add anhy- 
dride (phthallc anhydrida pyromeriitic anhydrkia cydoh6xene-4.5^icart}0KyfG anhydride, and trimerritic anhycfc-ide) 
represented by the formulae desaibed below, 



and a polyvalent carboxylic add (terephthaic add, isophlhalic acid) represented by the formulae deaorbed below. 



[0097] In the above-descrit>ed formulae, benzene ring may be substituted by a substituted group wNch indudes an 
alkyi groip (for example, Ci^ikyl group) such as methyl, ethyl, isopropyl. and t-butyt groups, an aryl group such as 
phenyl and naphthyl groi4». an altaxy group (tor exanrple. Ci^^aXkoxf gtoi^) such as methopcy and ethoxy groups, a 
halogen atom such as fluorine, chlorine, arvj iodine atom. 

[0098] Of the multiester compound (i) of the alcohd (A) with the pdybaslc acid (B). bis(3.3.&-trime4hylcy- 
clohexyl)phthalate represented by the formula described below. 



is particularty preferred which is obtained by a laaclion of 3.3>S^nmethytcydohaKanol represented by th formula (I) 





COOH 



CDOH 




CQOH 
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with phthalic anhydride. 

[0099] It Is to be noted that the at»ve-descr1bed 3.3.5-trlmethyl cydohexanol contains a ds-conpound and trans- 
compound which are a geometrical isomer by a relationship of a steric position oi hydroxyl group and S-position methyl 
group. In the present invention, there can be employed a muttiester ot>tained from any of isomers thereof. Further, there 

5 can be also ertY^loyed a rrxiHiester obtained from a mixture of the isomers. For example, as the above-described 
biB(3.3.5-trimethyjcyclohexy1)phlhalate. there may be employed any one of bc6(tranB-3.3.5-trimethyteyclohexyl)phtha- 
late. bls(cls-3.3,5-trlmBthy1cyclohexyl)phthalate. and a mixture thereof. In the case that bls(3.3.5-trlmethylcy- 
dohexyQphthaJate is employed as a solid plastidzer, a ratio firans-compound/cis-compourvi] of the trans'<XKiipound 
with respect to the ds-conDound is preferably cyiOO-40/60. more preferably 0/100-1 most preferably 0/100-S^ 

10 in view of an initiating temperBtire of plasticization and, above all. bts(ct6-3,3.&-trimethylcyciohexyl)phthalate is prefer- 
ably employed edely 

[0100] Further, as the above-desalbed muWester compound (I), there are preferably employed bl9(1 -adamantyOlsa- 
phthalates iwhich may have alkyi groups (lor example, a C^.^a^^l Qfo^P) sudi as methyl group in the adamantine ring, 
which riclude bis(1 -adamantyi) isdphthalata (a melting point of urC) and bis(3.5-dimethyl-1-adamantyl)isophthalate 
IS (a melting point of 88^}; bi8(1 ^adamantyfjteraphthalates which have at least one alkyI groups (for example, a ^ akyi 
group) sudi as methyl groif) in the adamantine ring, wtiidi indudes bi6(3,S-dimethy1-l-adainantyl)terephthalate (a 
mdltng point of 176«C); andbi8(1-adamantyOphthalates which may have aii^l groups (Ibr example, a C 1.4 alkyi groip) 
such as mettiyl grotp in the adamantine ring, wNch indude tMs(1-edamantyl) phtfialate and bis(3.5-dimethyl-1^da- 
ni8ntyf)phthalate. etc. 

zo i(t\Oi] The above-described multiester compound (i) can k>e prepared by a pii)f cly-taiown or conventional esterifica- 
tion method from the alcohol (A) and the pdyt>asic acid (B) or a reactive derivative therefrom (for examplei an acki 
anhydride, an acid halide^ and an active ester). For example, the atx>ve-described multiester cpmpotrtd Q) can be 
orftitained by alkswing to react the akxilxil (A) with the polytiasic acid (B) under the presence of a catalyst which is a pro- 
tonic add. for example, by allowirKI to react in a solvent such as toluene, and then removing by-produced water. 

25 tOl02] A melting point of the muhieater oonrpound (i) preferably ranges in yo-ieO'C or so In the case that the melting 
point in the multiester compound (t) is lower than TO^'C, a Uoddng resistance is apt to lower and, in the case of exceed- 
ing ie0'C, it requires a kxig time for melting, whereby, it is anxious that productivity lowers or a base material is deteri- 
orated. The multiester compound (i) is errptoyed solely or in combination two or more kirxis. 

30 [(iia) Phosphorus compourxi] 

(0103] The previously-described phosphorus compound (lia) indudes phosphates, phosphites, and phosphines. etc. 
As the previously-desait>ed phosphoms oonrpound (iia) having a melting point of 55-100*0. there are enumerated 
conpounds represerited by the farrnula (1) or (2) described below. 



40 




(1) (2) 

45 

[in the formulae. R^-R^ represent a hydrocaftx)n groip or a heterocycic group, respectively. A represents a dK/alertt 
hydrocartx)n group or heterocycic grpip, k represents 0 or 1 , m represents an integer of 0-3. R'', snd A (when n^l 
to 3). R^. R*. and A (when m-1 to 3). R\ R^. and R* (when m-0), R^. R^. and R' may form a ring oontaining phospfio- 
50 rus atom by borxing of at least tm groups each other, respecthfdy.]. 

[0104] The previously-described compound represented by the formula (1) indudes a compound represented by the 
fbrnnulae (la), (lb), and (ic) described below. 
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(la) (lb) (Ic) 



[in the tonmulae. R\ R2, R^, R*, R^*, R^*. R^. R®, R*. and R^ represent a hydrocartx>n group or a heterocyclic group, 
roepectlvely A represents a btfunctional hydrocarton group or helerocydc group, k represents 0 or 1. n represents an 
integff of 1-3. B''^ R^", and R^ are not simultaneously a phenyl group or 4-t-t3utylphenyl group. R\ R^, and A. R^, R^. 
and A in tfie formula (1 a). R'* R^*. and R** in the formula (1 b). R\ R^. and R* in the formula (1 c) may term a ring con- 
taining phosphorus atom by bonding of at least two groups each other. reepectlveiy.| 

[01061 "f^ia hydrocartwn group fi the previously-described R^-Ry. R^. and R** indudee an aromatic hydrocar- 
bon group, a cycbaliphatk: hydrocait)on groLp. and an aliphatic h^rocartx)n group. Tlie hydrocarbon groups may have 
a substituent. 

10106] ITia previously-descflbed aromatic hydrocart)on group includes a phenyl groip and a naphthyl group, etc. TTie 
cycloelf}hatic hydrocaitxin group includes a cydoalkyl group such as a cydopentyl group, a cydohexyl group, arxJ a 
cydooc^ group: a cydoalkenyt group such as a cyclopentenyf group and a cydohexenyl group; and a hydrocaitx>n 
group having a bridged ring such as norbonyt group. bicyclo[4.3.0]nonyl group, and an adamantyl group, etc. TTie 
aliphatic hydrocartxsn grotp irK^ludes an alky< group having a carbon number of 1 -12 or so such as a methyl, ethyl, pro- 
pyl, isopropyf. but/, isobutyl, s-butyl. Vbutyi. haxyl. octyl. and decyt groups; an atkenyl group havrg a caibcn number 
of 2-12 or so such as a vinyl, aiiyi, and I4iexenyl groups: an alkinyl grpup having a cartxjn number of 2-12 or so such 
as en ethynyl and propynyl groups. 

[0107] As Ihe sdMituent which may be contained in the previoualy-desorbed hydrocartxxi group, for example, there 
can be exerrplrfied a halogen atom such as fluorine, chlorine, and bromine: a C^-C^alkyl group such as a methyl, ethyl, 
propyl, tsoprcpyl. isobutyl, s-txityt. and t-butyl groups; a cydoalkyl group such as cydohexyl group: an aryl groip such 
as phenyl group: a C^-C^alkoxy group sudi as a methoxy. ethoxy, and isopropcxy groups; an aJlyroxy group such as 
phenyloxy group; an alkajiycartx)ny1 group such as mattx3xycartx)nyl group: an acyl QTOtp such as acetyl group and 
benroyi group: an acyloxy group such as acetytoxy group; cyano group: nitro group: hydroxyl group: caiboxyt group; 
end an 0x0 group, etc. 

[0108] As a typical axample of the previously-desaibed aromatK hydrocart3on group, there can be enumerated phe- 
nyl group; a phenyl group having a halogen atom such as 2-chlorQphenyl groip. 3-chk>rQphenyl group, and 4-chtoroph- 
enyl group, a phenyl group having a C^-C4aikyl ^oup such as 2-methy( phenyl groi^}. 3-methy1pheny1 group 4- 
methytphenyl group. 2,3-dimethylphenyl group. 2.4*dimethylphenyi group, 2.6^imethyfphenyl group. 2*ethylpheny{ 
group, and 44-butyl phenyl groip. As a typical example of the prevfousty-descrbed cydoafphatic hydrocarbon group, 
there can t>e enumerated cydopentyl group, cyctohexyl group, cydohexanyl groip, 3,3.5-tnmethylcyclohexyl group. 3- 
oco-l.S.S-trimethylcydohexyl group, &-oxo-2.4,4-trim6thtylcyclohexyi group, and 1.7.7-trimethyfnort>ornane-2-yl group, 
etc. As a typical example of the pr^vfously-descrfaed aitphatk: hydrocarbon 70LP, there can be enumeratsd an alkyi 
grouipbondad t^ an aryl group (an aralkyi group) such as benzyl groupi 2-methyk>henylmettiy1 groupi and 2-phenylethyt 
group, etc. 

(01 09| TTie heterocyclic groip in the previously-described -R^. and R^*. R^, and includes a heterocydtc group 
containing oxygen atom such as 2-fi«'yl groip, morphonyl group, and tetrahydropyranyt group; a heterocydic group 
contairing sulphur atom such as 2-thienyl group: a heterocydic group containing nrtrogen atom such as 1-pyrdy1 group. 
2<pyridyi groip. piperidino group, and 2-quinaryi group. Tbe heterocyclic groi4DS may have a sut>stituent. 
[0110] The substhuent indudes the substituent etc. exemplified in the previousiy<iescribed hydrocarbon group. 
[0111] Ttie divalent hydrocamon groip in the previously-described A Includes a divalent aromatic hydrocart>on group, 
a divalent cydoaGphatic hydrocart>on groups and a divalent alf)hatic hydrocartxm group. The l^fdrocait)on groups may 
be oontjined t3y at least Uto thereof through or not through a bonding grpup such as oxygen aton\ sulphur atom. ap6 
caitx>nyl gnxp and. further, those may have a sii^sttuent. The siiostituenls include a group such as the suPstituents 
exemplified as a subetHuent whidi may be possessed by the hydrocarbon group in the previoudy^escribed R^-R^ etc. 
[0112] As the divalent aromatic hydrocart)on group, tor example, there are enumerated 1.2i)henylene. 1.3 -phenyl ene. 
1.4-phenyiene, 1,4-naphttvlana, and biphenylen groLps, etc. As the divalent cycloalphalic hydrocartxvi groups there 
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are enumerated a cycloalkylene grotp such as cyctohexyTidene. 1.2-cyclopentylene. 1.2-cyclohexy<ene. 1.3-cydohex- 
ylene. and 1 .4-cyciohexyjene groups; a cydoalKenylene oroup such as 2-cydohexene-1,4-diyl groMX a divalent bridged 
ring group such as adamantine-1 ,3-dlyl. etc Further, as the dh/aJent aliphatic hydrocartxxi group, tiere are enunoerated 
an aikylene group having a cart)on nuirber of 1-6 or so such as methylene, ethyten , trfmethylene, 2-methyftrimethyi- 
ene. 2^-dimethyttrim8lhytene. and tetramethytene c^ups: an alkenyfene group having a cartx^n rumber of 2-6 or so 
such as propenylena group; and an alkinyfene group having a cartnn number of 2-6 or so such as prc^ane ^i^x etc. 
[01 1 3] As a typlcaJ example of the divalent hydrocartx^n ^ou(i In the prevlously-descrftted A, there can be exeiTpimed 
1.2-phenylene. 1,3-phenylene. 1,4-phenylene, 1 .4<iaphtylene, 1,1-diphenylmethane-4\4--diy|, l.l-dphenylethane- 
4*.4--diyl. 2.2-dphenylpropane-4'.4'-diyi. 2.2-diphenytoutane4*.4-^yl. 4.4'-biphenylene. i .4svrfohexylene. 1.5.5-tri- 
methylcydohe)cane-1.3-diyl. 6-oxo-2.4,4^methylcydohexane-1.2^iyl, -CH2-l.4-cydohexylcne-CH2-. 1 .1-dicydohex- 
y1ethane-4\4''-<liyl. 2.2<HcycloheJtylpropane-4\4-<Jiyl. 2,2-dicyclohe)cytbutane-4\4r-diyl. adamantine-l,3-diyt. 5.7- 
dlmethyladannamine-1 .3-dlyl, trlmett^iiene; 2^neihyttrlmethy1ene, 2.2-dImethyltlmethylene, and tetramethylene groups, 
etc. 

[0114] The divalent heterocycic group in the previously-described A includes a divalent group in which hydroxyl 
groups are removed from a multivelent heterocycic alcohol or phenol (for example, saccharides such as isosoiblde, 
isorrarviide. sucrose, end lactose). 

[01 1 5] The hydrocartxxi groups may be combined by at least two grai^ through or not through a bonding 9014) such 
as oxygen atom, sulphur atom, caitxxiyl group, arvi carbonylaxy group arxJ, further, those may have a substttuent The 
substituertts include a group such as the substituents BDcenplified as a substituent which nvy be pnfiSOTsod by the 
hydrocarbon grotp in the previousiy-desabed R^-R^. etc. 

[01 1 6] Also, the pr^iously<lesal)ed divalent hydrocarbon group and heterocyclic group may be combined through 
the prBviou6ly-descrt)ed borKfng groips. 

101171 In Ihe presnously-descnbed fornmila (1 a), it is preferred that at least one of R^-R* (^nScubrly. aJI R*-R^ is an 
aromatic hydrocaibon groupi Further, a preferred A includes a divalent hydrocarbon grot^i containing at least one diva- 
lent aromatic hydrocartxan grot^D such as 1.3i3heny1eno groi<x and a hyiArocarbon groip containing at least one diva- 
lent cycloaliphatic hydrocarbon group such as -CHg-l ,4-cycioh6xy1ene-CH2'. n is 1 or 2, and particularly, it is prefer^y 
1. 

(01181 As a specific example o# the phosphorus compound represented by the formula (la), for exarr^e. there are 
entMnerated dpho^hates such as 1.4-cydohaxanedmethanol bis(diphenylpho6phate) (a meft'ng point: 97'*C} ard 
resordnol bis(di(2,6-dmethy^phenyl)phosphale] (a melting point: 95*C), etc. 

(01191 A prefened compound in the phosphonjs compound rspresented by the previously-described formula (lb) 
includes a compound in which aO R^*, R^, and R^ are an aromatic hydrocartx>n group or an araltcyl groip, and cyclic 
phosphates In which at least two groups In the R'*. R^, and R^* form a ring containing phosphorus atom by bonding 
each other, etc. 

(01 201 As a specific example of the compound (phosphates) represented by the formula (1 b). for cxanxjle. there are 
eniMneraled cyclic triaryt phosphates which coritain a phosphorus atom as a constructing atom in the ring such as frK4- 
methylphenyt) phosphates (a melting poim: 78"C) which is a trt(methy1phenyO phosphate, and a triaralkyt phosphate 
such as tribenzytphosphate (a melting point: 65»C), and a compocnd (a melting point: 95-1 10»C) represented by the 
formula (3) descrfoed below. 




IP1211 In the formula (1c). it is prefen-ed that R^-R^ are an aromatic hytAucwlion group or an araliyl group. 

(01221 As a specific exan^e of the compound (phosphites) represented by the fbmiula (Ic). for exanple. there are 

enumerated a triaryl phosphite such as tri(4^4xitytphenyl)phasphrte (a melting point: 75*»C). 

(01231 tn the previously-described fonnula (2). R^-R^ are preferably an aromatic hyctocart>on grot4). As a spedtic 

exanple of the conpound represented by the formula (2), for exanple^ there are enumerated triaryl pl«sphiies such 

as trphenyl phospHne (a melting point: 80'C) and tri(3-methylphenyf]phosphtns (a melting point: lOD^C). 

[01241 The phosphorus conpounds can be obtained by a well4viown or puWicty-lfftown method. For example, the 

phosphates can be obtained by allowing to react dichloromonophosphate such as phosphorus oxychtoride and aryf- 

dchlorophosphate or chlorodlphosphate such as diarylchlorophosph^e with a compoLrxl containing hydrcwyl groip 

(an alcohol or a phenol} which oonresponds to a desired cocipound, optionaly, under the presence of a base such as 
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pirldina 

[0125] The cyclic phosphates which contain a phosphorus atom as a constructing atom In the ring can be obtained 
by using a Uto or more valent. preferably, three or more vaJent (for example, three or four valent) compound containing 
hydroxyt grotps [for exannple. 1.l.1-tris(hydroKymethy1)ethan6 and pentaerythritol. etc.] as the pre^'ously-described 

5 corrpound containing hydroxyl groups. 

[01261 Further, the phosphites can be obtained, for example, by allowing to react phoephorus trichloride with an alco- 
hol or a phenol which corresponds to a desfe-ed compound, optionally, under the preserve of a base. Still further, phos- 
phines (trphenyl phosphtnes. etc.) can be obtatr>ed, for eiample, by allowing to react phosphorus trichloride with a 
Gfignard reagent (phenytmagnesium bromide, etc.) which corresporxls to a desired compound. 

10 [0127] It is to be noted that in the phosphorus compound represented by the previously-described formulae (la), (lb). 
(lc) or (2). the melting point may be not always a range of 55- 10Q*C, for example, it may be 50-1 6a**C or so. preferably 
55-1D5*C or so. In the case that the melting point Is excessively low. a bkKkJng resistance Is apt to low and. contrarlly. 
in the case that A is eicessively Ngh. it rac^ires a tma of period for malting, and it is anxious that productivity lowefs 
end a base material deteriorates. The phosphorus compound (iia) may be employed solely or in ooiito iiw tion of two or 

15 morekirKls. 

[(Ola) Diesier compound] 

[0128] h the prfftnously-dascribed diester compound (im), as an €Ukyl grotp which is a sctetituent on a benzene ring 
£0 in hydroqiinone. resordnol. and catechol, there can be enumerated an akyi group having a carbon number of 1-6 or 
so such as methyl, ethyl, propyl, isopropyl. butyl, isobutyt. s-butyl. t-butyl. pentyl. and hexyl groups. Of thoee^ there is 
preferred an alKyl group having a carton nurrt)er ol1-4 or so such as mettiyl group. 

[0129] SUbstituent number of an alkyi group is 0. or 1 -4 (preferably 1 -3, more preferably 2 or 3) in the benzene ring 
of hydroquinone or resorcinol. Further, substituent number of an alkyl groip is 1-4. preferably 1-3. and mora preferably 
2s 2 or 3 in the benzene ring of catechol. In the case that the sut>8tittjent number of an alkyl group is plu'sJ. the alkyl group 
may be klentical or different. 

[0130] In the previou5ly-de&crft>ed component (C). sdbstituent grotps other than tfie alkyl groip may be bended in 
the benzene ring. As such the sUsstituent groups^ there are enumerated, for example, a halogen atom such as fluorine, 
ctilorine. and bromine: hydrocyl group: an alkoocy groi^^ (for example, a C|^lkoxy group) such as methoxy and ethoxy 
so groups : an aryfoxy groip such as phenoxy grotp: an acyloxy grotp such as aoetyioxy. propfonytoxy. benzoyloxy groups: 
caiboxyl group; alkoxy cartxxiyl grotp such as methoxy cartxxiyl group and ethoxy cartMnyl group; cyano group; and 
nitro group, etc. Further, in the previously-described benzene ring, there may be condensed a 3-8 menrt)ered aromatk: 
or norwomatic cartxxi ring or heterocyclic ring such as cycfopentane ring, cydohexane ring, benzene ring, and tetrahy- 
drofuran ring. 

35 [01 31 1 As the previously-described (c1 ) hydroquinone or resorcinol in which benzene ring may be substituted by an 
alkyl group, there are sMempliied. for example, hydroquirxme. methylhydroquinone. 2.3-Gimethylhydroqiinone. 2.5- 
dlmethylhydroquinone, 2.6-dimethyliydroquinone, trimethylhydroqulnone. resorcinol. 4-methylre6orcinol. 5-methytre- 
sorcinol. 2.SKjimethylreeorcinol. 4.6-dtmethylresorcinol, and 2,4.&-trimethylresorcinol. etc. 

[0132] Further, as the catechol (c2) in which tMnzene ring is sitetituted by an alkyl group, there are enumerated, for 
40 exarrple, 3-methyf catechol. 4-methylcatechol, and trimethyfcatechol, etc. 

[(M33] The previously'described organic mbriobasfo acid (D) irwkjdes an aliphatic, cydoaliphatic, aromatic, and het- 
erocyclic monobasic acids (a carbcocylic acid, sutphonic add. etc.). Of those, an aliphatic cyctoaliphatic. and aromatic 
monocartxsxytic acids are preferred. 

[0134] As the aliphatfo monocarfaoxylic add. there are exarrplif ted. for example, an aliphatic monocartsoxylic ackJ hav- 
45 ing a carbon nunt^er of 1-6 or so (preferably, an aliphatic monocarbC2xylic add hannng a caibon nuiter of M or so. 
partioulariy. acetfo ackf] such as formic acid, acetfo acid, propionic add, butylfo ackl, iaobutylic add. valenc acid, isova- 
leric add. and pivalic add. 

[013S] Further, as the cydoaliphatic rrvnocaiboxyfic add, there are enumerated a 3-6 membered cydoalkane car- 
boxyfic acid such as cydopentane cartx3xytc acM ard cycfohaxane carboxylic add. 
50 [0136] Aa the aromatic cart3Qxy!ic add. there are induded. tor example, an aromatic cartXMylic add such as benzoic 
add. tduic ackl. and naphthoic add which may hawe at least one substituent groups auch as an alkyl group (an cdkyi 
group having a caibon number of 1 -4). an altaixy grotp (an alKOKy group having a carbon number of 1-4). and a halogen 
atom (fluorine, chtorine. and bromine^ etc.) in tha aromatic ring. 

[0137] As a typical exarrple of tha previously-described diester oompourxi. there are exemplified hydroquinone diac- 
53 etate (a melting point 123^0). trimethytiydroquinonediacetate (a melting pdnt: lOS^'C]. 3.4.5-trimettiy1catechol diace- 
tate (a matting point: 120*C). etc. 

[01 38] The the atxve-descrfoed diester corrpound can be otjtalned by allowing to read, for example, the praviouBly- 
desafoed conponern (C) with the previously-described organic morx)ba6ic add or reactive derivative thereof (for 
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example, an add halide. an active ester, and an ackJ anhydridei etc) (D) aoooiding to a puUidy-taxjwn eeterification 
method, optionally; uxjer the presence of an acidic catalyst or a basic. 

[0139] Further, a diaster oompourvl of S.4.S-trim8thytcatechol with tie organic morxisasic add can be obtained by 
alowing to react 2.6.6-trimelhylcyci _ hexene-Z-en-l .4^ion(kBCoi8ophorone) with an acytating agent (an acid anbydride. 
5 an acythalide, and enolesters, etc.) oonresponding to the previoudy-descrbed organic monobasic acid under the pres- 
ence of an acidic catalyst. 

(0140) In the method, as the acidic catalyst, there can be employed any of a protonlc add and a Lewis acid. As the 
protonic add, there are enumerated a super strong add (SbFs. abFs-HF. SbF5-FS03H, and SbPs-CFsSOsH, etc.). an 
organic or inorganic acid such as siifuiic add. hydrochloric add. phosphoric add. fluoboric acid, p-tduene sulphonic 
10 acid. cHoroacetic add, picric acid, and a heteropolyacid. etc. Further, as the Lewis add. there are exenplified. for 
example. BFa. BFaO(C2Hs)2. AICI3. and FeCla. etc. 

[0141 ] Use amount of the catalysts Is 0.001 -20% by mol. and preferably 0.01-15% by mol or sa 
[0142] Stilt further, as the previously^escnbed catalyst, a solid addic catalyst can be also employed. The solid acidic 
catalyst indudes a strong acidic ion-excharKie resin (for exarrvile. a styrene-divinytbenzene su^onic add-bssed ton- 
is exchange resin such as Amberlist 15 (manufactured tsy Organo. Ltd.}]; a super strong addic resin (for example, a fluor- 
Ized SLtlphonic acid resin such as Naphion NRSO (manutactured by Aldrlch. Ltd.}]: an aluminosilicate such as a zeolite 
or a fillica-alumina. or an Inorganic oxide (Induding a composite oxide): arKi a solid acidic catalyst In which the previ- 
ously<iescrft3ed protonlc adds or Lewis adds are carried on a carrier (for exanple^ graphite, a metal su^hate, a metal 
chloride, an activated cartnn. an ion-exchange resirt. a zedite. an alumina, a silica, a dlica-aiumina dHca-titann, silica- 
20 zirconia, titania-zirconla. and kaolin, etc.. perticutarly. a porous carrier). LIse amount of the solid acidic catalyst ia 0.1- 
1 000% by weight, and preferably 5-100% by weight or 60 tsased on the ketotsophorone. 

[0143] Use amount of the pre^ousiy-descrbed acylation agent is. for exanpie. not less than 2 mol. and preferably 3- 

1 0 mol based on 1 mol of the ketdsophorone. The acylation agenl may be also errplpyed as a solvent. 

10144] The reaction of the katoisophorone with the acylation agent may be also carried out in the absence of a solvent. 

25 . or may be also carried out in the presence of a soK^nl As the solvent there are enunerated tiycirocart»ns such as 
hexane. octane, octene, cyclohexane, cydohexene, k>en2ene, toluene, arKi xylene; caiboxylic acids such as acetic ackl 
and propionic acid: halogenatsd hydrocartxxis such as methylene chloride. i.2-dk:hloro0thane. chlorot>enzene. and 
dichkxrobenzene; ethers such as diethylether. dixjtylether. tetrafiydrofran. dioxane. and ethyl eneglycoi dimethylelher: 
ketones such as acetone and methylelhyt ketone: and amides such as N,N<jimethylfbrmamide and N-methytpyn'o- 

do lUone. etc. 

(0146] Reaction temperature is, for example, 0-150^C. ard preferably 10-100*C or so in the reaction of the ketoiso- 
phorone with the acylation agent. The diester compound produced can k>e refined by a separation means of filtration. 
concerrtTHtian. extraction, recrystallization, nnb a column cfromatography which are a usual separ a tion means for ref irv 

95 [0146] It is to be noted that 3,4.5^imethyt catechol can be obtained t)y alk>wing to react thus-obtained diester com- 
pound of 3.4.S-trimethyl catechd with the organic monobask; acid with water urKler tiie presence of an add. lor exanrv 
pie. the previou6ly-dB6ait>ed protonk: add and the solkl acklk: catalyst. In the case, water is usually enplayad in an 
excessive amoun with respect to the diester compocMid. Faction terrperatLre is 40- 100**C or so in the hydrolysis reac- 
tion. 3.4.S-trimethyl catechd produced can be isolated by. for axanple. the previously-described refining means for sep- 

40 aration. 

[0147] Although melting point of the diester corrpound (iiia) may t>e, for example, even 50-1 60^C or so, it is preferably 
90-130«Corso. 

[0148] In the case that the melting point of the diester conrpdund (ilia) is too low. a blocking resistance is apt to lower 
and. oontrarily. in tiie case of tMing too high. H requires a long time for nr«ltinQ. resulting in that it is afraki that produc- 
45 tivity lowers and a base material is deteriorated. The diester compound 0ila) may be employed solely or in combination 
of two or more kinds. 

[0149] Since the thermoplastic resin composition 1 of the present irrvention contains a specified solid plastidzer, tack- 
iness is produced at a higher tenr>perature, arxi a thermoplastic resin can t>e readily plastidzed by melting at a sticking 
terrperatLf-e of a lakiel. Aocofdingly. even though a thermaily-ond pressure-sensitive adhesive sheet otrtained udr^^ the 
50 ptasticizer is stored for a long time of period, a t)loctgnQ is not caused. Further, in the case that a thermalty-and pres- 
sure-sensitive adhesive sheet is prepared by coatng the thermoplastic resin conrpositi on as a wat er-based composition 
onto a base nnaterial. it can be thermatly-O'ied at a higher temperature, resulting in that productivity of the sheet can be 
improved. 

[0150] In the thermoplastic resin composition 2 of the present invention, at least two kinds of compounds are axenv 
55 pitied in corrbination from 4 kinds of compounds groups of the prevkxjsly-descrit>ed multiester compound (a first groi^) 
of compounds) (i), phosphorus oonr|x>und (a second group of compounds) (Sa). dkucybenzene derivative (a third group 
of conpoiFids) (iii). and dk^clohexylphthelate (a fourth group of oorrpounds) (iv) which are a solid plastidzer. 
(01 51 ] As the nrxiltiester conrpound (i) and tiie phosphorus compound (a second group of conpounds) (iia), there are 
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exemplified the same multiester compound (i) and phosphorus conrpound (iia) as in the previously-described thermo- 
plastic resin oomposition 1. 

(0152] The prei/iously-described doxybenzena derivative (iii) includes hydroquinona, resorcinol, catechol, and deriv- 
atves thereof. As the denvat'ves. there are enumerated an alkyi-sutastituted compound in which benzene ring is sutMrti* 

5 tuted by 1 -4 pieces of an alkyt group such as mettiyl group, a mono- or diether conpound (for example, a mono- or 
dialkylether oonrpound such as methylether. and a mono- or diaryteth^ compound such as phenylether) in wrtch at 
least one hydroxyt ^ol^ of two hydroxyl groups Is etherized, and a mono- or dlester compound (for example, a mono- 
or diesler corrpound of an aliphatic carlxivylic acid such as an acetate, a mono- or diester compound of an aromatk: 
caiboxylic acid such as a benzoate) in which at least one hydroxyt group of two hydroxyl groups is esterified. etc. Ben- 

10 zene ring in the ether conpound and ester oonpound may be substituted by a sutDstituent such as an alkyi group which 
Includes methyf 70ip. etc. 

[0153] A preleaed doxytMnzene derivative Includes the pro/fously-described hydroqutnone or resordnol (ilia) (A) 
(A1) in which the benzene ring may be substituted by an alkyI group, or catechol (A2) in which the benzene ring is sub- 
stituted by an al^ group, and the diester compound (B) with the orgaric monobasic acid. 

IS (01 54] As combination nxxles of the previously-described 4 kinds of the compounds (i>-Civ). there are enumerated (1 ) 
a combination of the muttiester compound (i) with the phosphorus compound (ia). (2) a combination of the mulliester 
conpound (i) with the dloxybenzene derivative (Hi). (3) a combination of the muMester coirpound (i) with the dicydohex- 
yfphthalate (iv). (4) a combimt'on of the phosphorus compound (iia) with the dioxyberuene derivative (iii). (5) a combi- 
nation of the phosphorus compound (ia) with the dcydohexy^hthalate (iv). (6) a ooni)ination of the diaxyt>enzene 

20 derivative (ill) with the dtcyctohexytphthalate Civ). (7) a comtxnation of the multiester compound (i) with the phosphorus 
conpound (ia) and the dioxyt>en2en8 derivative (iii), (8) a combination of the multiester conrpound (i) with the dioxy- 
benzar^e derivative (lit) and the dicydohexy^hthalate (iv), (9) a combination of the phosphorus compound (iia) wm the 
dloxybenzene derivative (iii) and the dicyclohexylphthalate (iv). (10) a contsination of the muttieetar oonpourxl (i) with 
the phosphorus compound (iia). the dioxybenzene derivative (iiQ. and the dicyclohexylphthalate (iv). Of those, there is 

25 prefen'od a combination including conpounds contained in the at least two kinds of compounds group of 3 Wnds of 
conpound^ group of the previously-descrbed multiester compound (i). the phosphorus compound (tia). and the dioxy- 
k)enzene derivative (iii). 

[01551 There is not particularly limited a mixing proportion of a corrpourxi contaned in one kird of compourxis group 
in the previously-descrbed 4 kirvjs of compounds group with a conpound contained in othar conpourtds grotp and. 
so for exanple. tfie fbnmer compound/the latter compound (weigN ratio) is 1^-99/1. preferably more prefera- 

bly 10/90-90/10, partioulariy. 20/80-80/20 (for exanrpte. 30/70-70/30) or so. 

[0156] In the thermoplastic resin composition 3 of the present invention, the previously<lesaibed multiester com- 
pound (i) is employed in oorrtinatton with the phosptiorus compourd (it) as a solid plastldzer. The multiester compound 
(i) is the same muttiester compound as in the pre^ously-described thermoplastic resin composition 1 . The phosphorus 
35 conpound (ii) includes phosphates, phosphites, and phosphtnes As a preferred phosphorus conpound (iO. there is 
enumerated the phosphorus conpound (iia) to be employed in the previously-described thermoplaslic resin composi- 
tion 1. The phosphorus compound (ii) includes, tor example, triphenyl phosphate and tri(p-t*butyt(^eny1)ph06phate. etc. 
The mtitiester oonpound (i) and tiie phosphorus compound (ii) may be empk)yed solely or in cbmb'nati'on of two or 
rrxra kMs. respectively. 

40 [01 57] Proportion of the nrtitiester compound (i) with respect to tiie phosphorus compound C>i> is not partioulariy fim- 
ited and. for example, the tornier compound^e latter compound (weight ratio) is 1/99-99/1, preferably 5^-95/5. more 
preferably 10/90-90/10. particularty. 20/80-80/20 (lor exanple. 30/70-70/30) or so. 

[0158] Since the thermoplastic resin conpositions 2 and 3 of the present invention contain a plurality of specific soHd 
plastkazers as described hereinabove, arxj tackiness is produced at a high terrperatura. it can be readly ptastidzed by 

45 meltino at a stid^ng temperature of a label, and recrystallizalion is delayed in the solid plasticizer. resulting in that an 
excellent transparency and adhesive property are maintained ever a long time of period. For ttiat reason, a thermaly- 
and pressure-sensitive adhesive sheet obtained by employing the conpoeition can be thermaly dried at a high temper- 
ature, and even ttiough it is stored for a tong time ol period, Uoddng is not caused and, moreover, a high transparency 
arxi adhesive strength can be maintained over a long time of period. 

so [0159] In the thermoplastic resin compositcn 4 of the present invention, there ie employed a muttiester oompound of ., 
a polybesic acid which does not cause a nrK>rphological chartge to a tissue system of testes in a rat when it is orally 
given continuously for 7 days to the rat in a dose of lOOOmgA^g. 

[01 60] The above<iescribed morphological change means, for exanple. a kxlataral, unilateral, drcumscrbed, or wide 
range of denaturatbn and atrophia in semrferous tUbule and sperrrolid. The presence or the absence of such the mor- 
55 phok)gical change can be judged by ot>serving a specimen obtained by HE-dyeing after slictrxi paraffin-encapsulated 
testes of a rat to which a substance to be examined was gpven into a tHn layer using a microscope. 
[0161] A particularly preferred solid plasticizer includes an ester compound of a polybasic ackl which does not sh<Mf 
a signiftcam differenoe in a body weight change of a rat. a weight change of testes, a weight change in an upper portion 
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of testes, and a weight change of liver compared to nongMen references when it is given by continuoiis oral administra- 
tion for 7 days to a rat n a dose of 2000 mg/kg. 

Ph 62] As the ester conpound of a polybasic acid, for exanple. if it is a compound having the above^lescribed prop- 
erliea there is enumerated the previousty-eKemprilied mulliester compound (I). 

[0163] A preferred ester compound of a polybasic acid includes a diester phthalate. etc. As the ester compound of a 
polybasic add having the previouslynleecribed properties, k)i6(cis-3,3.StrimethytoydohexyqphthalatB, etc. is enumer- 
ated. 

[0164] The thermoplastic resin oonposition 4 of tfie present invention includes a compound having an exceedingly 
high safeness for testes of an animal as a solid plasticizer as deecribed hereinabove. For that reason, a thermally* arxi 
pressure-sensitive adhesive and a thermafly-and pressure-sensitive adhesive sheet in which the sofid plastidaer are 
employed is remarksbly excellent In safeness tor hunran. more specif icaay. a genital organ of a male. 
10165] In the thermoplastic resin composWon of the present Invemion. the contem of the solid plasticizer Is. tor exam- 
ple. 30-1000 parts by weight, preferably 100-1000 parts tsy wei^. more preferably 150-900 parts by wag^, and par- 
ticulariy. 200-600 parts by weight based on 100 parts by weight of the thermoplastic resin. 

[01 66] In the case that the contem of the solid plasticizer is less than 30 parts by weight sufficient thermally-sensitive 
tackiness is not occasionally produced in healing and. In the case of more than 1000 parts by weight, a sufficient adhe- 
sive strength Is not occasionally shown because of a lowered cohesive torce. 

[0167] In the thermoplastic resin composition of the present invention, there may be optionally emptoyed other solid 
plasticizers other than the above-described sofid plastidzers witNn a range in which an effect in the present invention 
is not deteriorated. As the other sold plasticizer which may be optionally enrpioyed. for example, there are phthaJates 
such asdiphenyl phthalate, dihexnyt phthalate. diisohexenyl phthalate. dicydohexenyl phthalate, and dir^hthyl phtha- 
late; Isophihalates such as dinnett^ isophihalate. dibenzyl isophthalate, and dicydohSKenyi isophthalate; terephtha- 
lates such as dimethyl terephthalate. ditsenzyl terephthalatsv arxi dicydohexenyl terephthalate; pho^horus corrpounds 
such as trphenyl phosphate and tri(p-l-buty(pheny(}pho6phate: sucrose tMnzoate. etfiyleneglyool dbenzoate. trimeth- 
ytolethane tribenzoate. trtoanzcic glyceride. tetrebenzsic pentaerythrit. sucrose octaacetate, tricyclohexyl citrate. 
cyciohexyt-p-toluene-su|>honic amide, urea derivatives. arxJ paraffin chlorides^ etc. 

10168] The thermoplastic resin composition of the present ire/enton may optionally contain a tadatiar. As the taddf ier 
to be employed, thare can be enumerated a terpene resin, an aliphatic-tsased petrdeun resin, an aromatic-based 
petroleum resin, a coumanone-indene resin, a styrene^based resin, a phenol resin, terpene-phenol resin, a rosin deriv- 
ative (a rosin, a pdymerized rosin, a hydrogenated rosin, arxi an ester thereof with glycerine, pentaerythritol. etc., and 
a resin dimer acid, etc.), etc. The tadotiers may t» enployed solely or In combination of two or more kinds. 
[0169] The content of the tadofters Is not particularly limited, and it can be appropriately selected according to a conv 
briaiion of the thermoplastic redn with the preriously-desaibed solid plastidzer. ar6 it is usually 10-600 parts by 
weight and preferably 20-500 parts by weight based on 100 parts by weight of the thermoplastic resin. 
[0170] In the tfiermoplasiic resin composition of the present invention, in addition to the above-descrbed tackifiers. 
there may be also added usual additives, for example, an auxiliary for flmiareparation. a defoamir)g agent, an improver 
for coating, a thickener, a lubricam. a stabilizer (an anti-oxidant. an ultraviolet ray absorbent, and thermal statxiizer. 
etc.). an antistatic agent, an anti-blocking agent inorganic panfoles and organic particles, etc.), eta witfitn a range in 
which proparties are rxjt deteriorated. 

[01 71 ] As the auxiliary for f ilm-preparatioa there are enunerated glycol ethers and glycol esters such as ethyleneg- 
lyod n-butytether. dethyleneglycol-n-butylether. propyleneglycol-n-butylether. ethyteneglyod-phenylether. propyleneg- 
lyod-phenylelher. ethyteneglyoolmono-2-etfiylhexylether, dipropylenegiycol methyletheracetate, propyleneglycol 
diacetate. and 2.2.4>trimethyf-1.3-pentanediol cfisobutylate; plasticizers such as dibutyt phthalate, dioctyl phthalate. 
and dkxityl sebacate: organic solvents such as tsenzytaloohol. toluene, acetone, methanol, ethand. propanol. isopropyl 
alcohol, butand. hexane. and q^ohexane. etc. The auxiiaiy for filnvpreparation may be employed solely or in coirbi- 
nation of two or more kinds. 

[0172] The thermoplastic resin compoeltton of the present Invention may be also cfiangad to a water-based emulsion 
In which the thermoplastic resin is dispersed into water by employing a cSspersant. The dispersant to be employed is 
not particularly limited, and there can be errfiloyed any one of conventionally arvl publidy-Known anionk>t»sed and 
nonfonic-based dispersants, etc. 

[01 73] As the anionic4nsed dispersants, there can be enumerated a salt of a carboxytic ackJ. a salt of siifuric add, 
a salt of sulphonic add. and a salt of phosphoric ackl, eto. and. of those^ there is preferred an ammonium salt of a car- 
boxytic acU. 

[01 74] As the nonkxvo-basad dspersants. there can be enumerated a potyethyleneglyod-type one and a polyvalent 
afoohol type ona 

[0175] As a method for the preparation of the above-descrljed water-based composition, a variety of conventional 
pudidy known methods can be also applied. For example, as the above-described methods for the preparation, there 
are enumerated a medxxl in which the respective components constructing the thermoplastic resin composition of the 
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present invention are dispersed into water after premixino. a method in which the solid plastidzer is dispersed in an 
emutsion of the thernioplastic resin or an emulcicxi of the tackifier. ttlcxved by mixino the enuisions, and a method in 
which ttie solid plastidzer is dispersed to prepare a dispersed liquid. IdllOMfed t>y mixing the dispersed liquid with an 
enxjiKlon of the tha'mopfastic resin and an emulsion of the tackifier. As a noeitxxJ for dispeising the solid plastidzer Into 
5 the above-described errulsions or water, there can be sxerrvjnfied a method tor dispersing a molten solid plastidzer. a 
methcd far Aspersing while finely-powering the soRd plastidzer. and a method in which a fifiely-powdered solid plas- 
tictzer is dispersed, etc. 

[0176] It is to be noted that the emulsion of the thermqplastic resin may be also prepared by an emulskxn polymeri- 
zation and. further it may be also prepared by emulsifying optior«lly using an additive after obtaining a polymer by other 

to methods except the emulsion polymerizatioa For example, the emulsion of the thermoplastic resin can be prepared by 
enrulsifying %vhile adding water after addng an adcJtive to an organic solution contaiaing a polymer polymerized under 
the presence of an organic solvent (an alcohol, etc. such as teopropyl alcohol), anj then renwlng the organic sdvert, 
[0177] In the solid plasticizer in the water-based conpositian. average partide diameter is preferably 0.5-20 micrais 
or so. ard more preferably MS microns or so. In the case that the average partide diameter is less than O.S microa K 

15 is anxious that an ami-blocking property Qcca^onally lowers or productivity lowers because of requiring a long period. 
In the case that the average particle diameter is more than 20 micrxxis, a coating suiace become roughened, and it is 
anxious that a qualty of a label lowers. 

[0178] In ttie themKjplastic resin corpositlon 5 of the present invention, a glass transition temperature of the tfiermo- 
plastk; resin is -10 to 2S'C. and the thermoplastc resin is dispersed in water as described hereinatxive and, morecver. 
20 th sdid plastidzer is a phosphorus compotnd. The phospiwus compound includes the previously-descrbed phos- 
phorus conrpound (H), and preferably the previously-described phosphoois compound (ia). A themnally-and pressure- 
sensitive adhesive sheet obtained from such the thennoplastic resin composition is alao axcellent In an anti^bloddng 
property, and en adhesive strength is also high. 

[0179] The above-described thermoplastic resin composition of the present invention can be errployed as a Iher- 
25 mally-and preesure^ensitive adhesive (thermally-and pressure-sensitive adhesive 1). and a thermally-and pressure- 
sensitive adhesive sheet (thermally^nd pressure-sercitive acfiesive sheet 1) is obtained by forming a layer (a pres- 
sure-sensitive adhesive layer) of a thermalty-ond pressure-sensitive adhesive orrto at least one surfaoo of a base mate- 
rial. The layer of athermalty-and pressure-sensitive adhesive can be formed by coating after dissolving a thermal ly-and 
pressufB-sensHive adhesive in an organic solvent, or by coating after thermally-melting it. Further, a thermally-and pres- 
so sure sensitive-adhesive sheet is prepared by ooating a water-based conrposition in which the thermoplastic resin com- 
position is dissolved or dispermd in water onto at least one surface of a tMise material, and tjy drying. Ae a method tor 
coating, there can be enumerated methods in v^tich there are employed a roll coater. an air knifb coaler, a blade coater. 
a rod coater. a t>ar coater, a oorrrna ooctter. a gravure coated, and a silkscreen coater. etc. 

[0180] As the base material for farming the the previously-descrbed pressure sensitive adhesive layer, there are enu- 
35 merated papers, coated papers, plastic ftimes, wooden materials, clothes, nonwoven fabrics, and metals, etc. As a pol- 
ymer oonBtruodng the plastic filns, there are enumerated a pdyolefine such as a polyettiy^ene and polyethylene, an 
ethyfene-vinyt acetate copolymer, a polyvinyl chtorlde. a polyvinyl chloride-vinyl acetate copolymer, a poly<meth)acr. 
ytate. a polystyrene, a polyvinyl alcohol, an ethytene-vinyl alcohol copolymer, a cellulose derivative such as a cellulose 
acetate, a polyester (a polyaltcylene terephthalate such as a polyethylene terephthalale arxJ a polytxjtylene terepfitha- 
40 late, a polyaikylene naphthalate such as a polyethylene naphthalate and a polybutyleno naphthalate). a pdycarixxiate. 
a polyamide (a pdyamide 6. a polyamide 6/6. a pdyamide 6/10, arKl a polyamide 6/12, etc.). a polyester amide, a pol- 
yether. a polyimidei a polyamideimlde. and a polyetherester. etc.. a copolymer, blended product and aoselinked prod- 
uct thereof may be also employed. 

45 rniermalty-and pressure-sensitiye adhesive 2] 

(0181 J The thermally-and pressure-sensitive adhesive 2 of the present invention contains the themioplaatic resin and 
the solid plastiMer and. moreover, the thermoplastic res'n is comprised an epoxy compound (E) and a polymer (F) of 
a polymerizaJtilB unsaturated compound.. 

50 

[Epoxy compound (E)] 

[0182] The epoxy conpound (E) Includes, for example, a glydd/ ether type, glyddyl ester type, glycidyl annine type, 
alicyclic, Inear chain aliphatic, and hetarocydic epoxy resins. Although the epoxy ooirpound (E) may wsn have at least 
55 one epoxy group in the mdeoule. usually, there is employed a conpound having at least two epoxy groups. The epoxy 
conpound (E) can be errployed solely or in combination of two or more kinds. 

[0183] The glycidyi ether type epoxy resin Includes a variety of epcMy resins obtained by a reaction of a compound 
having hydioxyl grotp with gpicWorohydrin. As the glycidyl ether type eposcy resin, there can be exemplified, for exam- 
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pie. an akyleneglyool cGgflyddyl ether (for example! an eth/lenegtycol digtyckiylether, a trimethyleneglycol di^yct- 
dylether. a propyienegiycol di^ycidyl ther. 1«3^utanediot diglycidylether. and a tetramethylenegVcol diglycidylelher. 
elc), a polyoxyalKylenegtycol diglycidyielher (for exampte. dielhyleneglycol diglycidylether, triethyleneglycol di^yci- 
dylether, a pdyothylanaglycol diglycidylether, and a dipropyteneglycol diglycidylatKer. tripropylenegtycol diglycidylether, 

5 and a poiyprcpyleneglycol diglycidytethar, etc.). a polyglycidylether of an aliphatic polyvalent eUoohol (for exarrple. tri- 
methylofpropane triglyctdylether and glycerine tiglyddyf ether, etc), a bisphenoi type epooty resin (tor exarrple, a 
bisphend Atype epoxy resin, a bisphenoi F type epoxy resin, and a bisphenoi AD type epoxy resri. etc.). and a novdak 
type epoxy resin (a phenol novolak type epoxy resin and a cresol novolak type qpoxy resin, etc.). etc 
10164] The glycidyl ester type epoxy resin includes a variety df epoxy resins obtained fcv a reaction of a cart)oxylic 

to add with epichlorohydrin and, for exanrple. there are included a polyglycidylester of an aliphatic polycart>Qxyfic add (for 
example, a diglyddyl ester of an aliphatic cficart)OKylic add such as dglyddyl adipate. diglyddyl sdbacate. and a digly- 
cUyl ester of dimer add.), a pdyglycldytester of an aromatic polycartxixytlc acid (Ibr example, a dglyddylester of an 
aromatic dicartx)zylic add such as a diglyddyl phthalate. a dtglycidyl tetrahydrophthalate, a diglyddyl hexahydrophtha- 
late. a dglyddyf dimethy|3hthalate. and a diglycidyl dimsthylhexahydrophthalate. etc.). etc. 

15 [OISS] The glycidyl amine type epoxy resin includes a variety of epoxy resins obtained by a reaction of a primary 
amine or a secondary amine with epichlorohydrin and. for example, there are exemplified N.N^glycidyl aniine. dl^^y- 
ddyl tdddine. trlglycldyl-p-amlnophenol, triglyddyl-m-aminophanol. tetraglycldylamino diphenylmethane, tetraglycidyl 
metaxyly1enediamine.tetraglycidyl-1,3-bis(aminoniethyl) cydohexane, arxltetraglycidyl-1,44)is(arninomethyl)cydohex- 
ane, etc 

so . [0186] As the alicydic type epoxy resin, there are induded. for example. 1-epoxyethyt-3.4-epoxycyclohexane. an all> 
cyclic diepoxyacetal, and an alicyclic depoxyadipate. etc. and, as the heterocydic epoxy resin, there are included, for 
example, trig^ycidyl isocyanate and a hydantoin type epoxy resin (for example, diglycidyl hydantdn and diglycidyl 
dimethylhydantdn, etc.), etc . 

[Q187] A preferred epoxy compound (E) indudes. for example, a glyddylether type epoxy resin (for erample. a bisphe- 
25 nd type epcKy resin such bm a bisphenoi A type epoxy resin) and a glyddylester type epoxy resin. 

(Polymer (F)] 

{0188] As a potymerizable unsaturated nxrtomer fcx farming the polymer (F). there are included, for example, a 
90 (meth)acrylic monomer, a monomer having a hydrolyzable stlyl groi^^, unsaturated carboxyfic adds, aromatic vinyls. 

vinyl esters, vinyls oontaining halogens, vinylethers (for example, vinylethylether. etc.). viriyt Ketones (for example. 

methylvinyl ketone, etc.).a vinyl heterocydic oompourid (for example, an N-vinyl compound such as N-viny^syrroridone 

and N-vir^midazole arb, vinytprridne, etc.). and an define-K»sed monomer (for example, etfiylene and propylene. 

etc.). and an aJlyl compound (for example^ an allyl ester such as allyl acetate), etc. The polymerizat)le unsatuialed mon- 
95 omer can be employed sdely or in combination of two or more lgnd& 

[0189] The (me1h]aorylic m orxxner vicludes, for exonrple. (meth)acrylate6k (m6th)acrylamides. and (rneth)acryloni- 

trile. etc 

(0190] As the (nieth)acrylates. there are includec^ for exanple, eikyl(meth)aaylatds (for example. C^.^a 
aliyl(meth)Borylates such as mBthyl(meth)acrylate. elhyl(math}acrylata. pro(^(msth) acrylate. is(^ropyl(math) acr- 

40 ylate. butyf(meth)acrylate, i8obutyl(meth)acrylate. Hxityl(meth}acrylate, hexyl(meth) acrylate. octyl(meth)aorylate, 2- 
ethyihexyl(meth)acrytate, and lauryl(meth)acry!atel. cycloaikyKmethjacrylates |far example. cyclohexyi(meth)acrylate. 
etc.]. aryl(meth)aaytates [tx example. phertyt(meth)acrylate. etc.], aralky1(meth)aaylate6 [for example, ben- 
zy1(m6th)acrylate. etc.], hydroxyalkyl(meth)acrytates [fbr example, a hydroxy >C2^-alkyl(m6th)aaylate such as 2- 
hydrQxyathyl(meth)aoryfete ard 2-hydfuxypropyl(nielh)acrytBta. etc]. olycidyl{m8th)acrylatB. and dialkytamino- 

45 alcy1(meth)acrylate [for example, a di-C^^alkylamino-C^-H^KsrlCmethjacryfata such bs 2-(dimethyi- 
amino)ethyl(meth)acrylete and 2-{diethytamino)ethyl (meth)acrytatel. etc. 

[0191 ] As the (meth)acrylamkf es, there are induded, for example, (meth)acrylamkle. hydrQxyalkyl(meth)acrylamide 
[lor example^ N-hydroxy-Ci.4akyl(meth)acrytamide such as N*methylol(meth) acrytamide]. alkQxyalkyKmeth}acryla- 
mUe (lor example. N-Ci^kaxy-G^.4alkyl{me4h)ecrylamUe such as N-methoxy methyl (meth)acrylamlde. etc.]. and 

50 diacetone(meth)acry1amide. etc. 

[0192] A preferred (meth)acrylic monomer includes, for example, a (meth)acrytats [for exanple, a C^.-isC'^^)^' 
ylate, a hydroxy-C2-4ai^(fneth)aGrytate, gtyck1yKmeth)acry1ate. and a dl-Ci. AalKy1amino-C2^IKyl(rTieth)aaylate, 
etc.], arxl (math)acrylamides, etc. More preferably, there are irKluded a Ce.io^lkWdcrytate, a Ci^(math)acrylate, a 
hydroxy-C2.3alkyl{meth)acrytate. {^ycidyl(meth)acrylate. a di-Ci.3alkytamino-C2^alkyl(meth)acry1ate. etc. 

55 [01931 The monomer having a ItydrolyzaUe silyl group indudes a (meth]acryfic monomer and a monomer having vinyl 
group and an alkenyl group, etc. As the (meth)aaylic monomer having a hydrdyrable siyi group, there can be exenrv 
pflied. for example. 2-<nieth}acryloxyethyl trichlorosilane. 3-(meth)a<7y1O0(ypropy1 trichtorosilane. 2-<meth)acry> 
toKyethylmethytdichlorosilana» 2<meth)aayloxyethytdmettiyl chlorosiiane, 2-<meth)acryloxyethyl trimethoxysilane, 2- 
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(meth}acryloxyethy{trielhoxy8ilane. 3-(me1h) acryloxypropyl triniethcwyeilane, d-(rieth) acryknypropyltriethQxysilane. 
and 3*(meth)aGrylQxypropyftris(2-meth xyelhaKy)8ilana etc. 

[0194] As the mon mer having a hydrdyzable silyl group and vinyl group or an afkenyl grot^). thara can be axempti- 
fied. for axarnple. vinyttricHorosilane. vinylmethyldichlorosilane. ieopropenyltrichiorosilane. and isopropertytdimelhyt- 
chloroGilane; vinyttrimethoxysilane, vinyttriothoxyslane. vinytdrnathoxymethytsilandi vinyUiethoxyniQlhylsilana. 
ieopropenyttrimethoxyGilane. ieopropenyttnethoxysitane. and vinyKri6(2>methG0(yethoxy)6(lane, etc.; allyttrichloroailane 
and alylmetfiyldichtorosliane. etc.; allyttrlmethoxysllane. vinylphenyttrlmelhoxysllane. Isopropenylphenyt trlmethoKysl- 
lana. etc.; 3-p-{afJyloxycartxxiyl)phenylcaft>onylo)tylpropyi trimathoxysilane and 3-(2-<isopropenylm0thyloxycartxxiyt) 
phenytcafbonyfoxyipropyltrimethoxysilane. etc.; 3-(vinylphenylBmino )propyKrimethoxy9ilane and 3*(viny^he- 
nylamino)propyftriethaxy6ilane. etc.; 3-[S-(N-vinylphenylmethy1amlno)ethy1annholpropyftrimethax^^ and 3-[2-(N- 
I6opropeny1phenylniethy1amino)ethy1amino]propy1 trimethoxyeilane. etc.: 2-(vi^yloxy)et^yttrimethoxy6^la^e, 3-{viny- 
loxy)propyl trknethoxysltane, 4- {vtny1oxy)buty1 trlethoxystiane. 2-<isoprQpenytoxy)ethy1 trlmethoxysllane. etc.; 3-(afly- 
loxy)propy{ trimethoxysilane^ 10(altybxycartK)ny()decyl trimethoKysitane^ 3<i8opropenylmethoxy)propy{ 
trimethoxyeilane. etc.; 3<(meth)acryloxye1hoxy]pfopy« trimethoxysilane. 3^(me1h)acryioxyethoxylprQpyldirneth- 
Gxymethytailane, etc.; diyinytdimethoxysjlane. divinyldlethQxyetlane, and diYjnytdi(p methaxyethoxy]8ilane. etc. 
(0i9a] Ae the unsaturated caitx)xyiic adds, there can t>e included, for example, an unsaturated monocartxixylic acid 
[for axanpta. an ethylenic unaaturated fnonocari30xylc add auch as a (meth)acrytic add and crotonic add] and an 
unsaturated polyvatent cartDOxylic acid [for exanpta, an ettV^^^'C unsaturated polyvalent cartx>xylic acid such as malsic 
acid, fumaric add. and itaconic acid, or an anh>dride thereof (maleic anhydide, etc) or esters thereof (for exampie, a 
monoakytester of a t>ifunct}ona] cart)axy1ic acid such as nionomethyt maleate and monobutyl maleate. eta}], etc. As a 
preferred unsaturated cartxixylic adds, there can be induded, for example, the monocartxycylic acid audi as a 
(meth}acrylic add. the urteatLrated polyvalent carlMxyllc add such aa maleic add. the anhydride thereof, or the eaters, 
etc. 

[0196] Aa Ihe aromatic vinyls, there can ba induded, for exaniple. styrene. u-nriethylstyrene. and vinyl toluene, efo.. 
and styrene is often employed. 

[0197] As the vinyl eateis, there can t>e included, for example, vinyl acetate, vinyl propionate, and vinyl versate 
(VeoVa. etc.). etc. 

[0196] As the vinyls containing halogens, there can be induded. for exarrple, viiylcNoiide and vinytidenechforida. etc. 
[0199] Aa a preferrcKl polymer (F). there can be included a copolymer in wNch a hard monomer (for exanrple. a mon- 
omer conrponent hawing a glass transition temperature of 60 to 120*C (particularly. 90 to lOS'^C) or so such as 
mettiyl(meth)aorylata and atyrene. b/ which a hornopolymer is formed.], a soft monomer [for example, a monomer com • 
ponent having a of ass transition temperature of -65 to -ICC (partcularly. -85 to -20*0) or so such as a C2,^o acr- 
ylate. by which a homopolymer is formed.], arxl optfonalty. a monomer [for exanpte, a diallcylamino-€Ulq^meth)aaylata. 
etc.] component having an ionic functional group such as caitxxxyf c group and amino group are constructing morxxner 
conrponents. The copolymer is ooretructed t>y following monomers (a hard monomer, a soft monomer, and a monomer 
oorrtaNng an fonic group). 

1) Haid monomer 

[0200] 1 0-90% by weight [for example. 15-65% by weight preferably 20-80% by weight, more preferably 25-75% by 
weight, and particularly. 30-70% by weight]. 

2) Soft monomer 

[0201] 10-90%by weigrrt[for exampla 15-05% by weight preferably 20-80% by weight nmeprefarataly 25-75% by 
weight, and particularly. 30-70% by weight]. 

3) Monomer containing an ionic group 

[0202] 0-60% by weight (for example. 0-70% by weight, preferably 0-60% by wetght more prelerablyO-SO% by weight, 
and panicutarly, 0-40% by weight]. * ^ 

[0203] Further, as the polymer (F) in the present irwerttion. there is particutany preferred an acryfc-based polymer 
containing the at)ove^esoribed (meth)acryliC'based monomer as a monomer oonponem. 

[0204] Proporlfon of the epoxy compound (E) with respect to the pdymer (F) can be selected from, for example, a 
range of the former/lhe latter=O.S/99.5-70^0 (% by weight) (for example. O.S/99 .5-50/50 (% by weight)] or aa Preferred 
proportion is, for example, the former/the lattersO.5/99.5-40^ (% by weight) [for example. 0.5^.5-30^ (% by 
weight)!, more preferably 1/99-20/80 (% by weight) (toreKample, 1/99-15/85 (%byweighQ] and. particularly. 2^-10/90 
(%by weightier sa 
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[0205] AJtfiouQh the ttiermoptastic resin composition in the present invention may be a mixture of the epoxy oompound 
(E) with the polymer (F). there is preferred a form in which any one of the epoxy oompound (E) and th polymer (F) is 
disperBed in a particle elate in another oomponerrt particularty, there is preferred a form in which the epocy oompound 
(E) is disper&ad in a partide state in the polymer (F) which is a matrix. In a dispersion in which the epoxy compound {E) 

5 IB dspersed in a partide state, an average particle diameter can be selected from a range d. for example. 0.001-5 |mi 
(for exarrple. 0.005-2 ^m), prefo-aUy 0.01-2 jim (far example. 0.01-1 .5 jim), and more preferably 0.01-1 jim or so. 
IP206) The dispersion In which the epoxy compound (E) Is dispersed In a particle state may t>e also prepared by mix* 
ino the polymer (F) wNle maintaining the epoxy compound (E) in a form of a partide state. As a preferred method for 
preparing, for example, there can be axemplf led a method in which an emulsion of the epoxy compound (E] is mixed 

fo with an emulsion of the polymer (F) and a method in which a polymertzable unsaturated monomer is prepared tiy an 
emulsion polymerization urxler the presence o1 an emulsion oomaining polymer perlides oonstnjcted ksy the epoocy 
conpound (E). etc The emulsion poiymerlzation may be a seed-pdymerlzaHon In which partides of the polymer parti- 
des containing the epoxy compourxi (E) are a seed. Further, the particles of the polymer containing the epoxy corrv 
poiind (E) n«y be constructed by not onty the epoxy compound (E) alone but also the epoxy compound (E) and the 

15 polymer (F). 

(0207] The emulsion polymerization can be conducted according to usual polymerization methods. TTie emulsion 
polymerization can be conducted by. for example, a method (a) In which there Is emulsmed a mixed sotudon of the 
epoxy compOLnd (E) with the polymerizal^le unsaturated monomer, or a method (b) in which there is emutsified a mixed 
solution of the polymerizabte unsaturated nmnomer or a mixed solution of the potymerizafale unsaturated monomer with 

20 the epoxy conpound (E) under the presence d the polymer partdes constmcted by the epocy compound (E). Th 
mixed sdution of the epoxy compourd (E) with thepolymerizaWe unsaturated monomer and the pdymerizaUe unsatu- 
rated monomer may t>e employed as a pre-emulston which is in advance eoiisified. The mixed solution or the pdynv 
erizatjle unsotixated monomer may be polymerized by feeding in limp, or nmy be pdymerized by partially feeding and 
then feeding the residue. The nixed sdution and the pdymerizable unsaturated nnnomer may be added oontinuouBly 

25 or intermittently into an emulsion polymerization system l>y dropwise addition, etc. Further, in the entuleion pdymeriza- 
tion, the methods may be conducted ri combnatton. 

{0208] Still further, in the emulsion polymerization, there may be also enployed a usual method sudi as a multi^taoe 
polymerization method. The n^jlti-stage pdymerization can be conducted by oontirxjously or intermittently emJsifying 
the pdymerizable unsaturated mononter or a miied solution of the poly merizade unsaturated monomer with the epoxy 

90 oompound (E) under the presence of polymer pculidee containing at least the epoxy compound (E) or pdymer partides 
produced tpy an emulsion pdymerization of a mixed solution of the epoxy compound (E) with the pdymerizable unsatu- 
rated monomer, m the ntethods, the polymerizable unsaturated monomer or a nixed solution thereof to be added can 
be employed in a different oofrposrtion at an initial period or a latter period in the enrulsion polymerization. In the mixed 
sdution to b& ttJded. proporlian of the pdymerizade unsaturated morximer is more at the latter period than at the initial 

95 period and, usually, the polymerizade unsaturated nxxiomer is employed as a solution at the latter period. K is to be 
noted that of the epoxy compound (E) and the pdymerizable unsaturated morxxner, although an unsaturated cartxjx- 
ytic add and a compound having an amirx) groqp may be also coexisted each other in the emulsion polymerization sys- 
ten\ it is more advantageous that the both are not coexisted in order to suppress a reaction. For ttwt reason, in the case 
that the nxilti-slage pdymerizcrtion is ooni&x:ted using the urHturated cartsoxylic add snd the compourvi having an 

40 amino group as a polymerizable unsahirated monomer, partides containing the epoxy oompound (E) are oiten pro- 
duced at the initial period of the emulsion polymerization, arKf then the pdymerizable unsaturated monomers contain- 
ing an unsaturated carboxylic add and a compound having an amino group are often pdymerized at the latter period 
of the emutsion polymerization. 

(0209] The emulsion pdymerizstion can be corxiucted using a pdymerization initiator. As the potymerizatian initiator. 

45 there are erunerated a persulphate such as potassium persulphata sodium persulpfiate, and ammonium persulphate, 
and a wster sduble polymerization initiator such as hych'ogen peroxides and there may be also employed a water-edu- 
ble redCBc-type pofymerization initiator system. Further, in order to adjust a indecular wei^ of the polymer (F). there 
may be also employed a chain transfer agent, for example, alcohols such as catechol, thids, and mercaptans, etc. 
[0210] Pdymerization temperBture is. for example. 40-100*0. preferably S0-90*C. and more preferably 60^*C or so 

50 depending upon the Knd of the pdymerization Initiator. 

(021 f ) In the preparation d an errulsion [for example, an emulsion of the epoocy oompound (E), etc.] and the emubion 
polymerization, there can t>e employed an emulaifier. for example, a surfSace active agent euch as an anionic surface 
active agem (for example^ socfium dodecylbenzene sulphonate, sodium alkyldiphenylelher disulphonate, sodium alkyl- 
naphthalene su^honate. sodium lauryl sulphate, sodium pdyoxyethylene alkylether sdphate. sodium pdyoxyethylene 

55 akytphenylether su^hate. and sodium dialkylsutpfiosuoQnate. etc.). a nonionic sulace active agent (for example, a 
pdyoxyethylene laurylether. a pdyoxyethylene oleylphenylether. a pdyoxyethylene rwnylphenyl ether, a pdyoxyethyl- 
enei>olyoxypropylene dock copolymer, etc.), arxJ a protecting colloid such as a pdyvinyl alcohol and a water-eolude 
polymer. Use amount of the emuleiier is, for example^ 0.1-20% by weight, preferably 0.5-10% by weight, and more pref- 
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eiBbly 1 -8% by weiotit or so based on total amount of the epoxy compound (E) and the polymerizable unsaturated mon- 
omer. 

[0212] Mymer particles in a dispersion (a water-tsased polymer envision) obtained tsy the emulsion polymerization 
may be a homogeneous structure, and a dHTerent phase structure (for example^ a core-sheH structure and a micro 
5 domain ctructwe. etc.]. As the core-shell structure, often, a core phase is the epoxy compound (E) and a shell phase is 
the polymer (F). /Werege particle diameter of the polymer particles is selected in a range in which a dispersion stability 
and adhesion are not detertoraled, for example. 0.01-5 jun (tor example, 0.01-1 fim), preferably OX) 1-2 ^m. and more 
preferably 0.01-1 jim. 

[0213] It is to be noted that pH in the emulsion may be adjusted, aind pH may be. for exampla not less than 5 (for 
10 exarrple, 5-10), and preferably 6-9 or so which is a neutral range to a weak aikai range. 

[0214] In the Ihermally-end pressure-sensitive adhesive 2 of the present inventioa the content of the thermcplastic 
resin Is. for example. 15-200 parts by virelght. preferably 18-150 pans by weight, and more preferably 20-100 parts by 
weight or so based on 10Q parts bjr weight of the solid plastidzer. 

[021 5] In the case that the content of the thernx^plastic resin is less than IS parts by weight a cohesive force lowers. 
IS resulting in that a sufficient adhesive strength is not occasionally produced and. In the case of ttme than 200 parts by 
weight, sufficiertt tackiness is not ocoastonalty produced during heating. 

[0216] In the thennally-and pressure-ser^tive adhesive 2 of the presem invention, particularly, a thermally- and pres- 
sure-sensitive adhesive containing a polymer which is a thermaplastk: resin in whk^h the epoxy oorr^und (E) is polym- 
erized as a core, and the potymer (Fl is a shell, tackiness is firstiy produced due to plastksizino of tha above-described 
£0 polymer {F) by the sofid plas1k:izer. followed by sticking to a body to be stucK and then, firmly adhering by the epoxy 
conrpound (E). resulting in thai an excellent adhesive force, holding power, and water resistance are obtained. 

(Solid plastkazer. etc.) 

is [0217] Ae tile eolid plasticizer In the thermally* and pressure-sensitive adhesive 2 of ttie present invention, tiiere can 
be ernployed the same solid plastidxer as employed in the previously^eecri^ed thermoplastic resin oonnposition of the 
present invention. The solid plasticizer may be employed solely or in oonrt>ination of two or more Kinds. 
[0218] The sofid plastwizer w\ the thermally-and pressure-sensitive adhesive 2 of the presem invention may optionally 
contain a tacMf ier. As the tackifier. there can be employed ones examplified in ttie item of the previously-described tt^er- 

30 moplastic resin composition of the present invention. The tackifier may be employed in tww> or more Wnds. Although the 
content of the tackifier is noX particularly limited, it can be appropriately selected according to a cont^nation of the ther- 
moplastic resin composition with the solid plastkazer and. in usual, it is employed in 1 0^600 parts by weight or so. and 
preferably 20-500 parts l3y weight or so based on 100 parts by weight of the thermoplastic resin composition. 
[0219] In the ttiermalty-and pressure-sansitiva adhesive 2 of the present irMentioa in addition to tha tackifier, for 

95 exanple. an auxiiary lor f ilm-lonTing, a deloaming agent, a ooatablity improNrer, a thickener, a liA}ricant. a stabilizer (an 
anti-oxidant. an ultravk>let ray alDsoibent. and a stabilizer, etc.). an anti-static agent an anti-bkx:king agent finorganic 
fillers and organic filers), which are usual additives witiun a range In which properties are not deteriorated. As the aux- 
iliary tor film-forming, there can be enployed the compourxls as exemplified hereinabove. 

[0220] The thermally-arvi pressure-sensitive adhesive 2 of ttia present invention is empfoyed in a state of not 
40 containing solvents, and it can be also emptoyed as a solution of an organic solvent or a water-t)ased composition. 
[0221] The water-based oompositton can be prepared by a common method, for exanple. (1) a ntethod in which 
respective components by which the thermally- and pressure-sensitive adhesive 2 of tiie preeent invention is con- 
stnicted are in aofvance nixed and then dissolved or dspersed in water. (2) a mettiod in wtiich a solid plastictzer is dis- 
solved or di^ersed in an aqueous solution or an errulsion of tha atxsve-described polymer (a thermoplastic resin), or 
4s an aqueous solution or an emulsion of the tackifier. and tiien. ttie solutions or emutstore are nixed each otiier. and (3) 
a method in which a solid plasticizer is dissoh^ or dispersed in water to obtain a solution or an emulsion, and tiie solu- 
tion or tiie emulsion is nixed with an equeous solution or an emulston of the polymer and an aqueous solution or an 
emulsion of ttie taddfier. etc. 

[0222] As a method for dissolving or cftspereing the solM plastidzer into the emulsion or water, there can b9 exempli- 
50 lied a method in which tiie melted solid plasticizer is dissolved or dispersed, a mettiod in which ttie solid plasticizer is 
dissolved or dispersed whle finely-powdering, and a mettiod in which a finely-powdered solid plasticizer is dissolved or 
dispersed. 

[0223] In the enuision of ttie water-t>ased oomposition, average particle diameter of ttie solid plasticizer is preferably 
0.5-20 |im or sa arvl more preferably 1 -15 |tm or so. In the case ttiat the average partida diameter is less than O.S \km, 
55 it is anxious ttiat an anti-bkx^Mng property lowers, or pnxfuctivity towers because of requiring a long period of time for 
crushing. In tiie case that ttie average partid diameter exceeds 20 |un. it is anxkxa that coating surface becomes 
roughened, a quality of a label lowers. 

[0224] By coating the thermally-and pressure^ensitive adhesive 2 of the presem invention onto at least ne surface 
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of a base materia) to form a pressure-sensitive adhesive layer, a thermally- and pressure-sensitive adhesfv sheet 
(thermaily- and pressure-sensitive adhesive sheet 1) can t>e obtained. A method for forming a pressure-sereilive adhe- 
sive layer and the base material to be employed are the same as In the case of the previousty-descrik>ed thermally-and 
pressure-sensitive adhesive 1. 

[0225] In the pressure-sensitive adhesive layer 2 of the present invention and the thermally-and pressure-sena'tive 
adhesive sheet 1 obtained therefrom, in addition to an exceitent adhesive strength and holding power, water resistarKe 
Is high owing to the constructbn of an epoxy oompourKi and a polymer of polymerlzable unsaturated monomers In a 
thermoplastic resin. 

[Pressure-sensitive adhesive 3] 

[0226] The pressure-sensfttve adhesive 3 of the present invention contains a polymer of a polymerizable unsaturated 
monomer having a hydrdyzable silyl group as a thamnoplastic resin. 

(F^)lynrier) 

[0227] As the polynMrlzable unsaturated monomBt having a hydrolyzable silyl group (monomer having a silyl grot^)) 
for forming the polymer, there is exemplVied a polymerizable unsaturated monomer havbig a silyl grotp represented by 
the formula (13) described below. 

R" 

-5i-R" 

» (13) 



(in the formula. ^ . R**^. and R''^ may be identicai or dKlarent and those represent a halogen atom, an alkyi grotfi, an 
aryf group, an evaltcyl group, an alkoxy group, an aryloxy group, an acytoxy groip. hydroxyt group, amino group, amirxixy 
group, and an alkytthio group). 

[0228] In the hydrolyzable silyl groi^p. usually, at least one of -R**^ are a halogen atom, an alkoxy group, or hydroxy] 

group. 

[0229] In the silyt group represented by the fornnula (13). the hak)gen atom includes fluorine, chlorine, bromine, and 
iodine atoms. The halogen atom is usually chlorine atom. 

[0230] As the alkyI group, there are included, for example, a C^.^o alkyi group such as methyl, ethyl, propyl, txjtyl. 
pentyl. and hexyl groups. As the aryl group, there is included, for eocarnple. a Cg. iq aryl group such as phenyl grok^} and. 
as the aralkyi group, there is included, for example, a Cy.^o aral<yi group such, as benzyl. 

[0231] As the alkoxy group, there is included, for excimple, a C^.^s alkcDcy group such as methoxy. ethoxy. propoxy. 
ffiopropoxy. buthoxy. isobuthoxy. t-buthoxy. pentyioxy, hexyl oxy. octyioxy. decybxy. and dodecyloxy grotps. A preferred 
al«>xy group includes a C1.14 alkoxy group, particularly, methoxy and ethoxy groups. Further, the alkoxy group also 
irvtudes. tor example, an alkoxy-alkoxy group such as meihoxyethoxy group. 

[0232] As the aryloxy group, there is included, for axan^e. a Ce.^o ao^QK/ group such as phenoxy group. As the acy^ 
kjxy gnxjp. there is irxsluded. for example, a C^^cykixy ^oup such as acetyfoxy group, propionyloxy c^otp. and buty- 
lytoxy group. 

[0233] The amino group includes, for example, an amim group which may have a substituent such as dimethyl amtrx) 
group and. the anrinoxy group irKludes. for exan^o, an amino group which may have a substituent such as cf methyl 
aminoxy group. The allqrtthfo groip includes, for exanrpla, a C^^kyltNo grou^ etc. such as a methylthio arvJ etttylthfo 
groups 

10234] The monomer having a silyl group includes, for exarrple. the Iblfowing mononMrs. 

(a) Monomer having a halogen 

[0235] 

(a-1) Corrpound represented by 1h fornula (14) descr bed below 
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^15 



} I 



(14) 



(in the tormula. R^^ represants a C,.ioakyt group, a Ce-ioAryl group or a Cj.ioaralkyI group and, R^^ reprasents a 
hydrogen atom or a methyl group. X represents fluorine. cNoflne. bromine, or Iodine atom "a" represents an Inte- 
ger of 0-2. ) 

As such the monomer, there are enumerated, for example, vtnyl trlchiorosllane. vlnytmeihyl dichtorosllane. 
vinyldimBthyl chloroalane. vinyimethylphenyl cNofosflane. isoproperiyl trichloroGilane. isopropenyl methyldichlo- 
rosilane. isopropenyt dim ethylctiloroei lane, and isopropenylmetfiylphenyl chtorosilane. eta 

(a-2) Compound represented by the formula (15) deecribed bdow. 



CH2 = C' (CH2),.-Si-X3.a (15) 



(in the formula. V represents an integer of 1-12. R^^ R'^ X and 'a" are the same as described hereinabove.) 
As such the mononMr. there are eruimeraied. for eocample allyl trichloroailane. allylmelhyl dichloroetlane. and 

allytc£me1tiyl chloroGllane, etc. 

(a-3) Compound represented by the formula (16) descnbed below. 



I 1 (16) 

CK2=C- COO- (CH2)»-Si-X3-* 



(in tne formula. V represents an integer of M2. R^ ^ R^^ X. and ^a' and V are the same as described herein- 
above.) 

As such the mDnomar. there are enumerated, far exanple. 2-(math)acrylaxyethyl trchlorosilane. 3-(meth)acry- 
loxypropyl trichlorosilane. 2-(meth)acrylQxyethylmethyl dichlorosilane. and 3-(meth)aayloKypropylmethyl dicHo- 
rosilane. 2-(meth)acrylaxy ethyldlmethylchloroslane. 3-(meth}acrylQxypropytdlmethyl chlorosilane. eta 

(b) Monomer having an alkoxy group or an aryloxy group 

[0236] 

(b- 1 ) Compound represented by the formula (1 7] deecribed below, 

' ! If (17) 



(in the fonnula. R*® represents a Ci.i6alkOKy grotvx and R^^ R^^ arvj "a' are the same as in the above descrip- 
tions.) 

As such the monomer, there are enun>erated. lor example, vinyttrimethoxysilane. yinyttriethoxysilane. vinyttrib- 
utoxysilane^ vinyttri(hexy1oxy)silanai vinyltri(octyioxy)silane. vinyltri (decytQxyjsilanei vinyltrt(dodecyloxy)sitane. 
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vinyldlmethoxy methylsilane. vinyWielhoxy methylsHaneL vinylmethoxy dlmethylsiana vinylethoxy dimelhyteilane. 
viiyfbutoxydimelhylsilane. vinytd'f}henyl ethaxysiane. isopropenyl trime1hQxysilane» isopropenyl triethoxysilane. 
isopropenyl trixitoxycilane, iGopropenyttri(hexylQxy]8ilane. i60propenyttri{octy1oxy)e!lane, isopropenyl tri(decytc3Ky} 
siane, isopropenyl tri(ckx:lecytoxy)silana, isopropenyl dimathoxy m athylsaana, isopropenyl diethoxymethylsilane, 
isopfopenyl melhaBiydlmethylsilanei isopropenyl ethaxycfimelhylsilane. isoprqpenyl butmydimethylsiiane. and 
vinyltrifi(2-fnethoxyethoxy) sOane. etc. 

(b-2) Conrpound represented by the farmula (18) descrbed bebw, 



<ln the tornrxjla. R^^ represents a Ci.|2all(ytene group or phenylene group, and R^^. R^^ B^^ arvl "a** are the same 
as in the above descriptions.) 

As such the monomer, there are enumerated, for exarrYsle, allyttrimethoxysilane, vwiytdecyttrimethoxysilane. 
vryloctyf trimethoxyBilane, vinytphenyltrimethaxysilane. vinylphenyl dimethoxymethylsianB. vinytphenytmethoxy- 
dimethytsilaneii isopropenylphenyl b'imethoxyslane* isopropenylphenyl dimethoxymethylsiane. and isopropenyl- 
phenyl methoxydlmsthytsilanei etc. 

(l>-3) Compound represented by the farmula (19) descrbed belowr 

C«2=C-O0O-(CH,),-Si-Ri?, ^^^^ 

(in tfte fomiula. R^^. R^^ "a", and V are the same as in tfie above descrptons.) 

As such the monomer, there are exemplified, hy example. 2-<meth)acryloxyethyl trimethoxysflane; 2- 
(meth)acrytoxyethyl triethoxysilane. 3-(meth)acryloxyprGpy1 trimethoxysilane. 3-(meth)acryk>xypropyl tnethoxysi- 
lane, 3-(meth)ajCTylQxypropyl mettiykiimethoxysilane, 3-(meth)acry1oxypropy1diethaxysilane. and 3-<meth)acryloxy^ 
propyl tri8(2-methoxyethoxy)silane. etc 

(b-4) Conpound represented by tfie farmula (20) descrbed below, 



Ri* 

CH, = C- CHj-OCO-Ph-COO- (CHj/T-Si-Rjta 



(20) 



(in the formula, Ph represents a phenylene group, and R^^, R^'. R^®. "a*, and V are the eama ae in the above 
descriptions.) 

As such the moruxner. there are irvduded. for example. 3-(2-(allylQxycartx}nyl}phenylcartxviyloxy|propyl trt* 
methoxysilane. 3-I2-(allytoxycait>onyOphenylcarbonyfoxy]propyl dinwthoxysitene, 3-(2-(allyloxycartx)nyOphenylcar- 
t>onyloxy|pfopylmethoxy dimethyteiane. 3-[2-fi80propenyfm8thoxyo8fbonyO phenytcartx>r^oxy]propy<- 
frlmethoxysilanG^ 3-12 -{isopropenyl me1hoxycartxriy1)phenylcaft>ony1axylpropyl dImethOKymethylsilana. and 3-[2- 
(isopropenyimethoxycaftjonyl) phenylcartx3nytoxy]fyopylnriethoxydimethylsilana, etc. 

(b-5) Conpound represented by the formula (21 ) descrbed below. 
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CH2=^C-R"-NH • (CH2)j-Si-Ri^ ^^^^ 

[in the tonmia. R^® reprasents a phanylane group or -Ph-CHg- (Ph represartts a phenyiana group), and R^^, R*^. 
R^^. and "a" ara the aama as In tha abova descr^Ttlons.] 

A6 such the monomer, there are exemplified, for example. 3-<virTy!phenytamino)pft)pyHrimethoxyBilane, 3- 
(vinylphenylamino) propyttrieihoxysllane, 3-0^nyl3enzylamlno)propylirtmetfiOKy sliane. and 3-(vfnyt)en- 
zytamino)prapyltrietfx3xy6ilane. ate. 

(b-6) Compound repreaented by the fbrmula (22) described bdow, 

I (22) 
CHj = C - Ph-- CHj ^ ^^HCH 2 CHj NH (CH2 )i Si r1*. . 



pn the fcxmula. Ph raprasanta a phenylana group, and R'*. R^^. R^®. and "a" are iha same as in tha abowe descrip- 
tions.) 

As such the monomer, there are irKluded. for example, 3-|2-(N-vi^y^phenyime1hy1amlno)ethyla^nino]propyltri- 
mathoKysiiana and 3-[2-<NH8opropanylphenylmethy1amino)athy1amino]propy( trimathoxysitana, etc. 

(b-7) Compound represented by tha formula (23) described below. 

« . V ^ 16 (23J 

CH2 = C-0- (CH2)r-Si-R3-a 

(in tha formula. R'^ R^*, R''^ and "a* are the aame as in the atx)ve desaiptione.) 

As Guch the monomer, there are included, for example. 2-(vinyloxy)eChyltrimechOKysilane, 3-(viryloxy)propy( tri- 
mathoxystiana. 4-(vinylaKy)butyftriethaxysllane. arxl 2-fl8aprapenyftoxy)ethyttrimathQxysilana. etc. 

(b-8) Compound represented by the fomiula (24) described below. 

olS P^** 
i \ (24) 

CH2 = C-R»5-(CH2)r-Si-R3\ 

(in tha formula. R^* represents -CHgO or •CH20C0-. and R^*. R'*. R^*. ti", and V ara tha same as in tha aboi^a 
desalptions.) 

As such the nrx>nomer. there are induded. for example, 3>(alyloxy)propyltrimethoKy8ilane, 10-(alyfc3xycart>o- 
nyl)decyl Irimethoxysilane. 3-(isopropenylm8thytoxy]propyltrimethQxy6ilane. and 10-(i8Qpropylmethylaxycartx)- 
nyl)decyltrimelhoxysiana ate 

(b-9) Compound represented by the fonmila (25) descritiad below, 
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CH, = C-CO0-(CKj)r-O- (CH, Si - sj!. 



IS (02371 Further, the monomer having alyl grouD mav ba (or aamnia a /^..^ _^ • ^ 

nyWimeihQxyBHane. dMnyldiettmyetow a compound having (fvinyl yoip such as dvi- 

may be envloyed solely (JincSSjSo^^S!^^ "^^^^ '^^'"a » V<*^ 

w 10238] In the preGem invention, aMhouah the abo^m-dGRt^t^ f^L*^ _^ 

'-or^n. having a s«y. group. , « CjSS^^^^^^^^^^i:^ hL^*' ^^TT^-'''*^ 
a copoiymerizatte unsaturated monomer (iolymertzing m^to^ 

includes, for exarrple. a (methtocryic-based^n^nmlr^L^.,!?^^ ^ copolymerizing components 
yinytsconfarinoMogens virvll2re(Sj^^ "H!^"''^ "'"K* esters. 

« ••c.).v,nylheterocycltecompc2rSS^S 

vinyl piridine. etc.). an ^^nJ^eT^^^S^^^ °°rr*«und «icha« N-vivllrrtda«le^ 
pie. an allyl ester such as allyl acetate ete) aSTrh* SISZT^ Propylene, etc.). and an allyl compound (for exam- 
bt«tion of t«o or more »nj^ ^^T(m£crT^^^ t^"^ •^'^ Sdely or m conv 

« ^T'^'T'""''^'^- «S<mer^X.^^^^ 
a^mi^.Tm^rSSSS'^^'^ia^^^^^ 

and lauryKme.h,acrytat;j.t^^S;Sl^?«^^^ 

yleta pbr a«n^e. phenyl(melh)acrytete, etc 1 JJ^^S^^n^. J^^^^*^'^' 
h,droxy^ky|(meth)aayteie (for LJ^^ }^i^1!S^S22^1°' T^::^ (•~lh)acrylale. etcj. a 
2-hydrexypropyl(meth)acTy1ate etc 1 olvijdXn^;^^; ^^^^^ " 2-»Vira)«yethyl(melh)aaylale and 

.akytamino-^J alSK)^^^ J^^^ ««mple « <i*-C,. 

an<r«)ethyl(meth)acry)«ej etc ^ «^ a-(dl»n«hylamno)ethyl(meth)acrylate and 2.{aett,^. 

exanvle. N+U^^-S^laC^Tr^^ alk«yalM(melh)acryia,rtd7pbr 
tone<meih)acrytaii.jde. «c "'Vl'"<*)acrylamKJes. such as N-methoxymelhyKmeth)aoryl9inide]. and diace- 



40 



45 



S(meth)£^Sf ^r^?SlTli;r:r:'"?f ^ • (m«h)«:ryla.e pbr *«mple. a C 

X(meth)Lylate etc.]and'jiSSS^ lJl'*yKmeth)acrylate. dl-C,^ ^mlno^C^; 

,0 alkylacrylale. a C,.smihIoS£^aS3rJS" ^«^^^"!^ L"'**'^^"^'^^ '^'^^ » 5- 
akyl(meth)flcrylate " •^^^y-^z-a ««<y«(meth)a«ytete. glycidyl{melh)acrylate. (f C,.3alkylan^no-<S 

K.'tTtrs^i.'S^ra^s^^t 

caitoxyllc add Ctor example, an ethytenic urertuSSSl? crotanrcaccqandan unsaturated polyvalent 
ila<»nicacid. oranant^idelSereTi^^^ 

eaitKJxyiic acid su:h asmonom^CT^tT^^rlS^^ " "^'^'^ °* » bi<unctional 

includes, tor ewnple. a monSSx^ctS ^^S^SS^TtJ^t^ """"^ ^^ratea cartx«y«c acid 
acid, an anhydride thereof. orfte^^Vre ^ ' '^^ 
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group such as a compound (for example. vinylbis(dimetriylamtno)me1hylsilane. et&| reprasenled by fomiula (26): 

R'* al* R*" 

' CH2 = C- Si-(N-l6*)3.« (26) 

(in the formula, and which may be identical or dHfarant, rspresant a C,.,oalkyi flroip. R^*. R'®. and "a' are the 
to same as In llie above de«crt)lions.). 

a conYiound (tor exanple. vinyllri(acatyk»y)silana and vinytdi(acatyloxy}mathylsilane. atcj represented by fwrnula 

(27): 

CH2=C-Si-R^-. t27) 

(in the tormLia, repreGeme a Cs^acyl group. R^^ and "a* are tfia aame as in the above daecrptione.). and 
20 a compourid (for example, vinyttripherxwysilane, eta] represented by tormJa (26); 

(In the fornxia. R^* represents a Ce^ioarylaxy ^oufx R'^ r'^ and "a' are the same as in the above desaWions.). 
IQ24S) In the present inventian, as copolymerizable oomponentEs ueualy. there may be often enployed a hard men- 

so omer (for example, a monomer component which forms a homopolymer having a glass transition temperature of 80 to 
120*C (particularfy. 90 to 105*C) or bo euoh ae methyKme1h)acrytate and etyrenel and a soft monomer [Tor ^xanple^ a 
monomer component which forms a homopolymer having a glass transition temperature of to -10*C (f>anicularly. • 
85 to -20*0) or so such as a C^.io akylacrytate] in oorrtinaticn ttieraof. On the other hand, if a monomer conponent 
[for exanple. dia(kytamino-alkyl(meth]acrytata, etc.] containing an ionic functional group such as carboxytic grouja or 

ss airino group is errployed as a oopolymericable component, a water-based resin composition can fc>e obtained without 
an enrulsifier. 

[Q24e] . In the case that a polymer is constructed using the monomer containing a sityl group and the copolymerizable 
conponents (the hard nryyiomer. soft mononter, and monomer oorrponent containing an ionic functional o^^)- ^® 
use amount of the respective monomer oorrponents can be selected, for example, ftrxn the following range. 

40 

(1) Monomers containing a siiyt group 

[0247] 0.05-30% by wreight [for example. 0.1 -20% by weight, preferably 0.5-15% by weight, mora preferably M0% by 
weigfit] 

45 

(2) Copolynnerlzable components 

[0248] 70-99.95% by weight [for example, 80-99.9% by weigfn, preferably 85-99% by weight, more preferably 90-98% 
by weigfil] 

M [0249] The copolymerizable comporients can be constructed by. for example, the foflowing mononws (the hard mon- 
omer, soft monomer, and monomer oonrponent containing an ionic fonctional group). 

1) Hard monomer 

55 [0250] 10-90% by weight [for exampla 15-85% by weight preferably 2060% by weight more preferably 25-75% by 
weight, particularly. 30-70% by weig^ 
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2] soft monomer 

I02S1 ] 10 90% by vveigM [for example. 1 5-65% by w^ght. preferably 20-60% by weight, more preferBbly 25-75% by 
weight perticularty. 30-70% by weight] 

3] Monomer oontaffitng an ionic voup 

[0252] 0-60% by waght |1br example, 0-70% by weight, preferably 0-60% by weight, more preferably 0-50% by weighl, 
particularty. 0-40% by weight] 

[02S3] A preferred polymer in the present tny/er^on tndudee a polymer (an acryfiobased polymer) including at least 
one kind of an aayfic^sed polymer as a constructing monomer (a monomer containing a sit/l group and copotymer- 
Izable components). 

C02S4] A particulariy preferred polymer is a copolymer containing a vinyl-based mommer having an alkaxysilyl grotp 
which is a constructing monomer and an acryfic-l>ased monomer wNch Is a copdymerizable component 
(0255] The polymers can be obtained tsy a usual method, for example, a solution polymerization, an emulsion polynv 
erization. a sueperwion polymerization, and a txilk polymerization, etc The polymers are often ot>tajned in a form of an 
aqueous solution and a water-based emulsion. Average particle diameter of polymer partk:les the water-based emul- 
sion can be selected wttNn a range in which dispersion stability and adhesion are not deteriorated, for example, a range 
of 0.01-2 Jim (for axanpla. 0.01-1 \ut\), preferably 0.01 -0.05 ^m. and more preferably 0.01-0.3 (im or so. 
(0256] As a method tor obtaining the polymer (a thermoplastic resin) as an aqueous solution or a water-based emul- 
sion, there are exernpliied. tor exan^e. a method (1) and a metlxxl (2). The method (1) includes a method (1-1) and 
a method (1 -2). In the method (1 -1 }. there is (Ssfiolved or dispersed a polymer in which the vinyl-based monomer having 
a Gilyl group represented by the previousJy-de6cril>ed forrrula (13) is copolymerized with a copolymerizable corrponent 
having an ionic furK;tional group such as cartxwyfic group or amino group using an alleli (for exanple. an alkyi amine 
such as trietfiylamine. a cyclic amine such as morphollne. an aJkand amine such as triethanolaminec pyridine, and 
ammonia, etc.). an acid [tor example, an inorganic acid (for example, hydrochloric acid and sulfuric acid, eta), and an 
organic acid (tor example, a cart)0Ky1ic acid such as acetic acid and propbnic acid, and suttonic acid. etc.). and in the 
method (1-2), the polymer Is dissolved or dispersed by an emulsifier. and the method (2) is an emulston pdymerizatton 
method, etc. 

(0257) In the above-descnbed method (1 -1) and the method (1-2). the polymer may t>e also prepared by a solution 
polynnenzation and. further, n may be also prepared by an emulston polymercation. a suspenston polymerization, and 
a bulk polymerization. It is to be noted that the polymerization may be can-ied out batchwise or oontimjously. 
[0258] In the solution polymerrzatton. there is emplayed an organic solvem [tor example, such as an alcohol (for exam- 
ple, alhanol. isopropanol, and butanol. etc.). an aromatic hydrocartXMi (for example. t>enzene. toluene, and xylene, 
etc.), en aJiphatic f^rocait>on (for example, pentane. hexane. and heptane, etc.). a cyctoafphatk: hydnx:aftx)n (for 
example, cydohaxane, etc.), an ester (for example, ethyl acetate and n-butyl acetate, etc.). a ketorw (tor example, ace- 
tone and mechylethylRalone. etc.). and an ether (tor SKample. diethylether. dioxane. and tetrahydrofran, etc.}]. The 
organic solvem may be enrptoyed solely or In oombinatton of M or more IdndiB. As the organic solvent, there may be 
usually employed an akxhaH such && isopropaml. an aromatic hydrocartxxi such as toluene, and a ketone such as 
methyl ethyfke tone. etc. 

(0259] Use amount of the organto solvent is not particularty limited, arto it can be selected from, for example, a range 
of total amoum of ttie organic 6olventB/monomers=0. 1/1 -6/1 (weifi^ ratio), and prefarak3ly 0.5^1 -2/1 (weight ratio) based 
on total amount of the monomers (the monomer having a sOyl group and the oopolymerizatsle oomponents). 
(0260] In the solution polymerization. sltfK>ugh a pdymerization may be initiated by trradiation of an electronto beam 
or an litraviolet ray and heating, it is often initiated using a polymerization initiator. As the polymerizatton initiator, there 
can be exemplified, for example, en azo connpoind [tor example, azobisisobutyfnitrile. 2.2-ezobi8(2.4-dimethylvaleroni- 
trile. azobiscyano valeric acid. 2,2-azobis(2-amkilnopropan6] hydrochlorkle^ 2,2-azobi6(2-amidinopropane)acetate,]. 
Inorganto pemMkies (for example, persulphates acid such as potassium persulphate^ sodium persulphate, anrtmonium 
persulphate, arvJ hydrogen peroxide), organic peroxkies [tor example, benzoyl perooudei di-t-buty^eraadde, cumen 
hydroperoxUe. dK2-ethoxyethy1)peroxydicait)onate)]. and redox catalysts [for exanpla su^te or bisulfite 0or exanv 
pie. alMi metal saHs and anunonium salts), a reducing agent such as L-asoorbic ackf and elisorbic acid, persulphates 
add (tor example, alkali metal salts and ammonium salts, etc. ). and a catalyst system composed of the oombinatton of 
the peroxkles]. The polymerization initiator can be enrployed solely or in oorrtoinatton of two or more kinds. 
[026 1 ] Use amount of the pdymerizatton initiator can be selected from, for example, a renge of 0.00 1 -20% by weight, 
and preferably 0.01-10% ty weight (for example. 0.1-10% by weight) or so based on total amount of th nxxiomers (the 
nx)nomer having a silyl group and the copolymerizable oomponents). 

(0262] Readion temperature in the solufi n polymerization is. for exampi .50-150*0. and preferably 70-130*C or go. 
Further, reaction time of period isi for example, MO hours, and preferably 2-7 hours or sa h is to be noted ttiat a ter- 
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minatbn point of Ihe polymerization can be identified by cfsappearance in tfie absorption (tor example. 1648 cm~^) by 
double bonds in infrared absorpbon spectra or a decrease of unreached monomers using a gas chromatography. 
IQ263] In emiiafyir^ the polymer, there are ernployed an emulsifier, for ejtample. an anionic surface active agent such 
as an alkyi sulphate, an aJKyteryi sulphonate. an alkyl phosphate, or a fatty acid salt, a cationic surface active agent 
. 5 such as an allcyf amine salt, an akyi quaternary anr¥nonium salt, a pdyoxyethylene alkyiarylether, a nonionic surfactant 
such as a polyoxyethylene allcylether. or a pluronio-lype one. an airphoteric suilace active agent such as a caitxsxylic 
add-type one (an amino acld*type one, betalne-type one) or a suHbnlc add^ype one It Is to be noted that the emUsion 
may be pH-<eQu!aled t>y a pH regulator. 

[0264] In the case that the polymer contains a cationic group such as a cation-f ormable grotp. amino groins, and imide 
10 group, the polymer can be readily dissolved or enrulsified because of an increase of hydrophilic property by the use of 
actd& As such the adds, there can be exemplified, for example, an inorganic add (hx exannple, hydrochloric acid, phos- 
phoric add. sulfuric add. and nltrtc add. etc.) and an organic acid [tor example, a satixated aliphatic monocartxsxyllc 
acid sudi as forcric acd, acetic add, and propionic acid; a saturated aliphatic pdycafboxyfic add such as oxalic add 
and adipic acid: an unsaturated aliphatic monocarboxyllc add such as (meth)acrylic add; an unsatirated aliphatic pdy- 
15 carboxylic add such as maleic add and itaconic acid; and an aEphatic oxycaiboxyf c add such as lactic add and dtric 
acid, eta]. 

(026S] In the case that the polymer contains an addle group such as carboxylic group, the polymer can be readily 
dissdved or arnisified t)y the use of a basic conpound. As sudi the basic compound, there can be todixied an organic 
basic materia! (tor example, an alkyl amine such as trielhyf amine, a cyclic amine such as morphdine. an alkanol amine 
£0 such as triethanol amina and pyridine, etc.) and an inorgaric basic material (tor example, amnrxinia and a hydroxide of 
an altoli metal, etc.). 

(0266] Use amount of the acid can be selected from, for axanple. a range of total amoum of the addA:ationic 
gmup=:0.3/1 -1 .5/1 (molar ratio) or so. 

[0267] Use amount of the basic material can be selected from, far example, a range of total amount d the twsic mata- 
25 rial/acidic group»0.3/1 -1 .5/1 (nK>lar ratio) or so. 

[0268] The polymer obtained by solution polymerization can be emulsified under the pre6erx:e or the absence of 
organic solvents. 

[0269] In the case that the pdymsr is dissdved or emulsified under the presence of orgaric sdvefits, a water-sdUilB 
organic solvent (for example, an alcohol such as isopropanoQ is often employed as an organic solvent. In the casa that 
so the pdymer was enrwisified under the presence of organic solvents, the organic sohrent may be even removed by evap- 
oration, etc. after emulsifying, and an errUdon may also contain the organic soNent It is to be noted that in the case 
that the organic solvem is removed before enwlsitying the pdymer, an organic solvent (a Ketone such as methyletfiyl- 
ketone) having a low boiling point is oocastonally employed. 

[0270] In the case that the pdymer obtained by sdution polymerization is emutsitied under the preaerx:e of organic 
S5 sotvvns. it can be enxisif ied by addng waiter after adding an additive (tor example, an emulsifier. a pH regulator, and 
en acid, eta) to the organic sdution containing the polymer. In the case, it fa preferred to gradually add water by drop- 
ping. Emufaifying fa preferably carried out at a low temperature, tor example, it can be selected from a range off net wotb 
than 70»C (for exanple^ 5-70-C), and preferably not more than 50rO or so (for example. 1 0-50'C). 
[0271] After having err«jlBified by the additton of water, removal of the organic soh/ente fa often can^ied out at. for 
40 exanple. not more than 60"C (tor example. 5-60*C) and an ordinary or reduced pressure (for example, OXXX>^ -1 normal 
atmosphere or so). 

[0272] Further, the emulsion polymerization of the nrvxiomerE (the noonomer having a silyl group and copolymer izade 
corvponems) can be carried out according to usual emulsion polymerization methods and. for exanple. there can be 
applied a method of cdlactively foedng the monomers (for example, a pdymerization metfiod by ooHec^ively feeding 
45 the monomers to a water^ed medium) and a method of nmiomer feeding (a polymerization method by adding the 
monomets to a water-based n>edium). eta The nronomers may be wfon emplcyed as a pre-emuldon which fa in 
advance emulsified. In the preparation of the preemulsion. a polymerizable emulsifier may be even employed as a 
ccpolymerizable conponent. and may be also emulsified using an enujisifier. 

(027S] As a pdymerization initiator to be employed in the emulsion pdymerizatioa there can be errplaywi a water- 
50 soluble polymerization Initiator euch as inorganic peroxides (tor example, persulphates such as potassium persdphate. 
sodium pvsdphate. and ammonium persu^hate. and hydrogen peroxide) in the above-described polymerization initi- 
ator for the sdution polymerizalion. and nwy also be a water-sduUe redox type polymerization initiator system. 
[0274] As the pdymerizable emulsiffar. there can be enployed a varfaty of usual amufaiiera for pdymerization [for 
GxairplB. an emulsifier having {meth)allyl group and a (meth)alkyl crotp wNch are a polymerizalsle hincttonal group 
53 and. nrtoreover. a quaternary amnrwnium salt and a tertiary amine salt a cationic group such as amino group, and InAle 
group, and an anionic group such as a sulfonate and a cartxxxyfate, or a nonionic firoup such as ethyleneoxide group], 
eto. Use amount of the polymerizable emufaiter can be selected from, tor eocample. a range of 0.1-20% by weight, and 
preferady 0.5-10% by weight or so based on total amount of the monomers. 
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[0275] As the emulsifier to be errployed in the mulston polymerization, ther can be enumerated the emuteifiers 
wtiich can be employed when eaiutsifying a pdymer obtained by the pre^ously-deecribed solution polymerization. Fur- 
ther, in Older to stabifize the emulsion polymerization, there may t>e even employed a protecting ooiloid agent (for exam- 
ple, a partially-saponified polyvinyblcohol, a cartsoxymathyl cellulose, a methyl cellulose^ a hydroxyethyl cellulosa, and 
5 a hydroxypropyl cellulose, etc.). It is to be roled that pH may be regulated ky the emuteion. 

(0276] tt is to t>e noted that concStions such as terrperature, etc in the emulsion polymerization may be the same as 
In the prevtously-descrbed solutSon polymerlzatfon. 

[0277] In order to control a molecular weight of a polymer in the solution polymerization and the emufsion polymeri- 
zation, there may be employ a chain transfer agent, lor example, an alcohol such as catechol or phenols, thiols, mer- 
10 captans (for example, n-lauryl mercaptan. n-dodecyl mercaptan. t-dodecyl mercaplan, 3-mercaptoprapyl 
trimethoxysiiane. and 3-mercaptapropylmelhyldimethaxysilane. eta). 

[0278] A weight average molecular weight {M^ fen the prevlously^lesaibed polymer is. fdr example. 100.000- 
8.000,000. preferably 200.000-7,000.000. and more preferably 300 .000*5.000. 000 or sgl 

[0279] Further, a glass transition temperature (Tg) in the previously-described polymer is. for example. -10 to 70''C. 
15 preferBt)ty -5 to 50*C. and more preferably 0 to AO^C or sa In the case that the glass transition temperature is less than 
•10*C. bkxidng is apt to be caused in a themnally-and pressure-sensitive adTiesive sheet and, in exceedirig 70*C. an 
adhesiva property is apt to tower. 

[0280] In the thermalty-and pressure-sensitive adhesive 3 of the present invention, the content of the thernrxsplastic 
resin is. for exanple. 15-200 parts by weight, preferably 18-1 SO parts by weight, and more preferably 20-100 parts by 
20 weight or so based on 100 parts by weight of the total amount of the sofid plasticizer. In the case that the content of the 
thermoplastic restn c less than 15 parts by weight, a cohesive force lowers, resulting in that a sufficient adhesive 
strangth is not occasionally produced and, in the case of mora than 200 parts by weight, suflidem tackiness is not occa- 
sional y produced in heating. 

[0281 ] In the present invention, since the pdymerizable unsaturated compound having a hydrolyzable silyl group Is 
25 employed as a monomer constructing the thermoplastic resin, a polymer having a high molecular weight is obtained k>y 
croesf nidng, and it is considered that a cohesive force becomes strong. For that reason, in the case that it is employed 
as a thermaly-and pressure^ensltive adhesive, an adhesive force, a hokf ng power, and a watei' resistarve are remark- 
ably ifrproved. 

30 (Solid plasticizer. eta) 

[0282] As the solid plastidzer in the thermaly-and pressure-sensitive adhesive 3 of the present invention, there can 
be ernployed the same solid plastidzer as in the previousty-descrbed thermoplastic resin connposition of the present 
irvention. The sold plastidzer may tya enployed solely or in combination of two or more kinds. 

35 [0283] The thermally-and pressure-sensitive adhesive 3 of the present invention may optionally comain a tackifier. As 
the tackifier to be employed, there can be employed the same ones as eKemplified in the item of the previously- 
described ihernvDplastic resin composition of the present invention. The tacMfier may be employed solely or in comt)i- 
nation of two or more kinds. The content of the tackifier is not panicularty limited, and it can t>e appropriately selected 
acoording to the comtxnation of the thermoplastk: resin with the solid plasticizer. Usually, it is 10-600 parts t>y weight. 

40 preferably 20-500 parts by weight based on 100 parts t>y weight of the thermoplastic resin. 

[0284] In the thermafty-and pressure-sensitive adhesive 3 of the present invention, in addition to the tad^ier, there 
may be added, for example, an auxiiary for filni-forming. a defoaming agent, a coatabiiity improving agent, a thickener, 
a lubricant, a statMlizer (an antioxidant, an ultraviolet ray atssorbent and a thermal stabilizer, etc.). an anti -electrostatic 
agent, arvl a anti-bfocking agent (inorganic partides and organic partides) within a range in which properties are not 

45 deteriorated. As the auxiliary for film-forming, there can t>e enployed the atxive-exenpfif led compounds. 

(02851 The thermally-and pressure-sensitive adhesive 3 of the preeent inventfon can be employed in the form of the 
at)sence of solvents, and it can be also employed as a solution of an organic solvent or a water-based composition. 
[0286] TTie water-tsased conposition can be prepared t>y usual methods, for axanrple, the methods shown In the item 
of the previou5ty-descnt>ed thermaily-and pressure-sensitive adhesive 2. 

50 [0287] ^erage partide dianwter d the solid plasticizer in emulsion in the water-based oonposition is preferat^ty 0.5- 
20 |un. and more preferably 1 -1 5 iim or sa In the C€»e that the average partide diameter is less than 0.5 \Lm, it is afraid 
that blocking resistance towers, arKl productivity lowers because a fong time of period for crushing is required. In the 
case that the average particle diameter exceeds 20 it is atraid that a coating surface t>eoomes roughened, and a 
quafity is lowered in a latief. 

55 [0288] By coating the thermally^nd presstre-sensitive adhesiva 3 of the present invention on at least one surface of 
a base material, a pressor -sensitive adhesive layer is formed, and a thermally-and pressure-servitive adhesive sheet 
(ttiermally and pressure-sensitive adhesive sheet 1) can t^e obtained. A method for forming the pressure-sendtive 
adhesiva layer and a bas^ nuiterial to be ernployed are identical to the case of th previously-described thernmUy-and 
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pressure-sensitive adhesive 1. 

[Q289] In the thermally- and pressure-sensitive adhesive 3 of th present Invention and the thernnally- and pressure* 
sensitive adhesive sheet otscained therefron\ an adhesive strength and holding power are excellenl. and a high water 
resistance is shown by using the polymer of the monomer having a hydrolyzable silyl group. 

5 

[Thermally-and.pre66ure-6en6itive adhesive 4] 

[0290] The thermally-end pressure^sensitive adhcffiiva 4 of the present inn/ention contains a thermcsplastic resin which 
is a binder resin, and a sofid plasticizer. 

10 

(Thermoplastic resin) 

[0291] As the thermoplastic resin, there can be enrployed the thenmopbstic resin vuHch is exanrplified in the item of 
the previously-descrbed thermoplastic resin composition of the present invention. A prefen^d thernx)plastic resin is 

15 also identical to the previously-desabed ones. 

[0292] The present invention Is primarily characterized in that a weight average molecutar weight (Mw) In the pr^- 
ou6ly<Jescf1bed thernxiplastlc redn rar^ges m 100,000-500.000. The weight average molecular weight (Mw] is prefera- 
tAy 1 20.000-400.000. and more preferably 150.000-300,000 or sa In the case that the weight average molecular weight 
(Mw) is less than 100.000 in the thernxsptastic resin, an adhesive strength is lower, and peeling is caused by only piac- 

20 . ing and. in the case that the weight average molecular weight (Mw] exceeds SOO.OOO in the thermoplastic resin, an 
adhesive strength t>eoomes too high, and rt becomes incapable of peeling by only hands. 

(0293] The weight average molecular wei^ in the thermqplastic resin can be adjusted by. for example, the addition 
of a chain transfer agent. As the chain transfer agent, there can be exemplified, for exanple. an abohol such as cate- 
chol or phenols^ thiols, and mercaptans (for eramplei n-iauryl mercaptan, n-dodecyl mercaptan. and t<lodecyl mer- 

25 captan. eta), etc. Further, the weight average molecUar weight In the thermoplastic resin can be also adjusted by other 
usual methods, for example, by appropriately selecting reaction concf fiords sucii as the annount of a polyn>eri2ation ini- 
tiator, reaction tenrperature. reaction time of period. arKi a method for feodir>g monomers, etc. in polymerization. 
(0294] Glass transition temperature (Tg) in the thermoplastic resin can k>e appropriately selected in consideration of 
the Kind of materials to be stuck within a range in which there are not deteriorated an adhesive property and an anti- 

30 blod<ing property in the case that a pressure-sensitive adhesive sheet is prepared. K is usually -i 0 to 70**C or so, pref- 
erat}ly -5 to 50*C. and more preferably 0 to 40*C or so. In the case that the glass transition temperature is less than - 
lO^'C. blocking is apt to be caused in the case that a pressure-sensitive aetiesive sheet is prepared and. in the case of 
exceeding 70*C, an adhesive property is apt to be lowered. 

[0295] In the thermally-and pressure-sensitive adhesive 4 of the present inventioa the content of the thermoplastic 
35 resin is. for example, 15-200 parts by vraight. preferably 10-150 parts by weight, and more preferably 20-100 parts by 
weight or so based on 100 parte by weight of the solid plasticizer. k\ the case that the content of the thermoplastic resin 
is less than 15 parts by weight, a coheshra force lowera. resulting In that a sufficient adhesive strength is not occasion- 
ally produced and. in the case of more than 200 parts by weigtn, a sufficient adhesive power is not occasionally pro- 
duced in heating. 

40 [0296] A method for preparing the thermoplastic resin « not particiiarly Bmited. and there can be en-pbyed usual 
methods, for example, a solution polymerization, an enrxilaon polymerization, a suspension polymerization, and a t)U(K 
polymerization, etc It is to be noted that a polymerization may be any one of a batchwise or continuous style. The ther- 
moplastic resin is often obtained in a mode of a water-based mixture such as a water-based enujision. 
[0297] Average particle diameter of the thennoplastic resin tn the water-based emiision is, for eixample. 0.01-2 )im. 

45 and preferably 0.01-5 |im or so. As a method for obtaining the previously-descrfoed thermoplastic resin as a water- 
based emulsioa there are ervjmerBted, for example, a metlvd in wNch a polymer otjtained by a solution polymeriza- 
tion, etc. is emulsified arKi dispersed using an emulsrfier and a method in which monomers are subjected to an enrul- 
sion polymerization. 

[0298] A method for the solution polymerization, a method for erinulsifying the polymer obtained In the solution polym- 
50 erization. and the emulsion polymerization method are identical to the case in the prevlously-desabed thenfnally-and 
pressure-sensitive adhesive 3 of the presertt invention. 

(Solid plastidzer, etc.) 

55 (0299) As the solid plastidzer to be employed In the present invention, if it is melted by heating and it can produce a 
pressure-sensitive adhesive property by plasticizing the thernroplastic resia it can be empfoyed and, usualy. dcy- 
clohexyl phtt>alate is often employed. As the solid plasticizer to be employed, there can be employed the same solid 
plastidzer as in the previously-descrbed thermoplastic rasin composition of the present invention. The solid plastidzer 
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may be efTipioyed sdely or in combination ol two or more Nn^ 

[0300] TTie thermally-and pressure-sensitive adhesive 4 of ttie present Invention may opHonady contain a lacklfler As 
the tachifier to be errployed. there can be employed the same ones as eocBmplffied in the item c/f the previously 
descrbed thermoplastic resin composition of the present invention. The tackrfier may t)e employed solely or in comt)i- 
5 nation of two or nrK>re kinds. The content of the tackif ier is not partcuiarty limited, and it can be appropriately selected 
according to a combination of ttie thermoptastic resin with the solid plastidzer. Usually, it is 3-200 parts by weight, pref- 
erably 5-1 00 parts by weight based on 100 parts by weight of the solid plastlctzer. 

ID301 ] In the thermally-and pressure-sensitive adhesive 4 of the present invention, in addition to the tackif ier. there 
may be added, tor example, an auxiiary forfOm-fbrming. a delbaming agent, a coatebility impro^ng agent, a thickener. 

to a lubricant a stabiliser (an antioxidant, an ultraviolet ray absort>ent and a thermal stabilizer, etc.). an anti -electrostatic 
agent, and a anti-blocking agent (inorganic particles and organic panicles) wmn a range in which properties are not 
deteriorated. As the auxiliary for fllm-ftymlng. there can be enrployed the prevbusly-exempltf led conrpounds. 
10302] The therrraHy-ervj pressure-sensitive adhesive 4 of the present irtverttion can be errployed in the lomfi of the 
absence of solvents, and it can be also employed as a solutron of an organic solvent or a water-based composition. 

15 (0303] TTie water-based conrposition can be prepared by usual methods, for exanple. the methods shown in the item 
of the prevtously-de6crit)ed thermally and pressure^ensrtive adhesive 2. 

10304] It Is 10 be noted that a dlspersant for dispersing the thermoplastic resin Is not pant oJarly Imtted. and there can 
be errpbyed any one of an anon-based and rwnion-based dispersarrt which are corventionally publicly -known. As the 
anion-tsasad cJspersant. there can be enumerated cartxxxylates. sulphates, sulphonates. and phosphates, etc.. and a 
20 cart>Q)cy(ic ammonium saK is preferred. As the rwnksn-based dlspersant. there can be ermimerated a polyethyleneglyool 
t>pe one and a polyvalent alcohol type one, etc 

[0305] Average particle diameter of the solid plasticizer in emiision in the watfir-t>ased oonpositksn is preferably 0.5- 
20 |Lm. arvi more preferably 1 -15 jim or sa In the case ttiat the average partide diameter is less than 0.5 iim. it is afraki 
that tiloGkrig resistance kMrers. and productivify kiwers because a kvig time of perkxd for crushing is required. In the 
2s case ttvit the average partk:le diameter exceeds 20 (inx it is aflraid that a coating aurface becomes roughened, and a 
quality is lowered in a label. 

[0306] By coating the thermally-and pressLfe-sensitive adhesive 4 of the present invention on at least one surface of 
a base material, a pressure-sensitive adhesive layer is formed, arvi a thermally-and presst^e-sensHive adhesive sheet 
(thermally- and pressure^nsitiva adhesive sheet 1) can be obtained. A method Ibr forming the pressure-sensitive 

39 adhesive layer and a base material to be employed are kienftical to the case of the previou8ly-de5crit>ed thermaOy-and 
pressure-sensitive adhesive 1 . 

10307] In the thermally- and pressure-sensitive adhesive 4 of the presem invention and the thermally- and pressure- 
sensitive actieelvB sheet obtained therefrom, sirKe the weight average molecular weight in the thermoplastic resin 
ranges in a spedf ied scope, if the sheet is stuck to a material to be stuck, a practk:ally sufficient adhesive strength can 
95 be obtained and. moreover, the sheet can be readily stripped and removed by hands without using boiled water, steam, 
and a water-soluble solvent. 

[0308] For that reasoa it can be preferably employed for bonies tor beer which are repeatedly used by recollecting 
and PET bottles wNch are recycled as a resource. 

40 [Thernr^ly-and pressure-sensitive adhesive 5] 

[0309] The water-based thermally- and pressure-sensitive adhesive (thermally- and pressure-sensitive adhesive 5) 
of the present in/erttion contains a thernxsplastic resin, a tackifier and a solid plastidzer. and it is characterized in that 
a decf ne of a melting point is less than 3*C in the solkJ plasticizar in the thermally-and pr essure-serisitive adhaave layar 
45 which is formed by heating Ihe previously-desaibed water-based thermally-and pressure-sensitive adheshre at 40^*0 
for 2 minutes on a base material sheet compared to a melting point of the solkl plastk;izer. 

[0310] It is to be noted that Ihe melting point of the solid plastx^izer in the thermally- and pressure-sensitive adhesive 
layer- means a melting point of the solkj plastidzer atone which is measured from an at»orption peak in a dHferential 
scanning calortmatric arvilysis. As descrfaed above, capabiity of rrwasuring the melting point of the solid plasticizer 
50 atone in the Ihermally-and pressure-sensitive adhesive layer depends upon that the solid plasttoizer is not misdble with 
other components in the thermally-and pressure-sensitive adhesive sheet which is obtained by drying after coating the 
water-based Ihemially- and pressure-sensitive adhesive of the present invention on at least one surface of a iMse 
material, and the soKd plastidzer exists as fine part'des. 

[031 1 ] As the thermoplastic resin to be errptoyed as a birxier resin In the present invention, there can be enjoyed 
55 the thermoplaBtic resin axanpllied in the item of the previously-desaibed thermoplastfc resin composilton of the 
present invention. The thermoplastic resin may be employed in oombinatwn of two or more kinds. Of the previously- 
descrbed thermoplastk: resn, an acrylic-based polymer is pretend from a viewpoint that the dedtne of a melting point 
is less than 3«C in the sdid plastidzer in the thermaDy-arxi pressure-sensitive adhesive layer. 
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10312] As descrbed hereinabove, it is considered that the solid ptastidzer in the present invention is not almost mis- 
able the thermoplastic resin and tackiier. and it is dispersed as fine particles in the thermaliy^nd preesure-sensi- 
tive adhesive layer. 

[0313] The aofid plastidzer of a panicle state becomes misdble with the ttiermoplastic resin and tacWfier by heating 

5 the thermally-and pressure-sensitive adhesive layer, and taddness is prodboed by melting thereof. As such the solid 
plastidzer. usually, dicydohexyl phthalate is often employed. As other sofd plastidzerB to be employed, there are exem- 
plified ttie same solid plasddzers as employed In the prevkxjsly-descrltjed thermoplastic resin composition of tfie 
present invention. The sdid plastictzer may be enployed solely or in combination of two or more kinds. 
[0314] The content of the solid plastidzer is decided so that a decline of a melting point becomes less than 3^*0 in the 

10 solid plastidzer in the thermally- and pressure-sensitive adhesive layer, and it is usually 30-1 ,000 parts by weight or so. 
and preferably 100-1 ,000 parts by weight or so based onl 00 parts by weight of the thennoplastic resin. More prefera- 
bly. It Is 150-900 pans by weight, and panlcularly. It Is 200-800 parts by weight 
I031S] In the case that the coriterit of the solid plastidzer is less than 30 parts by weight a suffid 
adhesive property is nc^ occasionally produced in heating and. in the case o1 more than 1 .000 ports by weight, a oohe- 

15 sive force lowers, and a suffident adhesive strength is not occasionally produced. 

[0316] As the taddfler to be employed in the present invention, there are enployed the same tacMfier eKemplilied in 
the Item of the previously <tescra3ed thermoplasifc resin composltian of the present Invent oa The tacMfler may be also 
errployed in combination of two or more kinds, the content of the tadufier is not particularly limited, and it is decided 
so that a dedine of a nneltino point becomes less than 3*C in the solid plasticizer in the thermally- and pressure-sarvi- 

so five edheslve layer. It can be appropriately selected according to the combination of tfie thermoplastic resin with the 
solid plastidzer. In general, the content of the tadofier is 10-600 parts t>y weight or eo, and preferably 20-500 parts by 
weight or so based on 100 parts by weight of the thernx)pla6tic resin. 

[0317] In the thermally-and pressure-sensitive adhesive 5 of the presem invention, in addition to the taddfier. there 
may be added, for example, an auxiliary for film-forming, a dafoanring agent, a ooatability improving agent, a tNckener. 

25 a lubricant, a stabilizer (an antioxidant, an uttravtolet ray absart>ent arxl a thermal stabilizer, etc.). an anti-electroslatic 
agent, and an anti-blodcng agent Onorganic particles and organic panides) within a range in wtiich properties are not 
deteriorated. As the auxiliary tor flm-torming, there can be employed the prMousty-exempliliad conpounds. 
[0316] The water-based thermally-and pressure-sersitive adhesive (a «vater-based composition) of the preserrt inven* 
tion can be prepared according to usiial mettxids. for example, the methods for the preparation of the watar-t^ased com- 

so position shown in the item of the thermoplastic resn conposition of the present invention. Further, a dispersant to be 
errployed at that time can t>e errployed the dispersant exemplified in the same item. 

[0319] Average particle diameter of the solid plasticizer in emulsion (a water-k>aaed oomposition) in the water*t>a5ed 
emulsion ranges in preferably 1-10 |im from a viewpoint that the decline of a melting point is less than 3*C in the sdid 
plastidzer in the Ihermally-and pressure-serttitive adhesive layer. In the case that the average partide diameter is less 
35 than 1 (un, the difference of a meKing pdnt is apt to become not lees than 3'*C. and an anti-bloddng property t>econries 
poor in the thermally- end pressure-eercitive adhesive sheet obtained. Further, it is afraid that productivity loweiB 
because of requiring a long time of period for aushrg the solid plasticizer. In the case that the average partide diam- 
eter exceeds 10 ^m. a coating surtee becomes roughened, and cyjality lowers in a label. 

[0320] By coating the thermally-and pressure-sensitive adhesive 5 of the present Invention on at least one suifaoe of 
40 a tnse material, a pressure-sensitive adhesive layer is formed, and a thenmally-and pressue-sensitive adhesive sheet 
(themnally- and pressure-sensitive adhesive sheet 1) can be obtained. A method for forming the pfBssure-eensitive 
adhesive layer and a base material to be employed are identical to the case of the previously-deeabed thermally-and 
pressure-sensitive adhesive 1. 

(0321 ] Asdesaibed hereinabove, in the water-based thermaUy- and pressure-sensitive adhesive of the present riven - 
45 tion. the difference of a melting point is adjusted so as to become less than S'^C in the solid plasticizer in the thermaly- 
and pressure-sensitive adhesive layer which is formed bf heating the thermally-and preesure -sensitive adhesive on a 
base sheet at 40'C for 2 minute& In the case that thedifference of a melting point is not less than S^C. an anti-Uoctang 
property becomes poor In the thermaly- and pressure-sensitive adhesive sheet, and sheets themselves are urpref^- 
ably stud( each other in storage at a high temperature. It is to be noted that it is oor«ldared that as da8orit>ed harein- 
50 above, such the dedine in a melting point is caused because of a state in which a surface portion of the solid plastidzer 
which exists as partides in the thermally- and pressure-sensitive adhesive becomes miscible with the thermoplastic 
resin and tiie solid plaslidzer which exist around the surface portion. 

[0322] The at)ove-ddscribed level of a dedine in a melting point can be contrdled t>y selecting the kind and the 
amount of the thennoplastic resin, the kind and the amount of the solid plastidzer. the kind and the amount of the tack- 
55 ilier. and the contoinafion and amouit ratio of the thermoplastic resin with the sdid plasticizer. etc. 

[0323] In the themrtaBy- and pressure-sensitive adhesive sheet obtained by the themrvOy- and pressure-sensitive 
adhesive of the present inventton. since the decline of a melting point is set up in less than 3«C in the sdid plasticizer 
in the thermally- and pressure^ensitive adhesive layer, the thermoplastic resin is not plastidzed by melting of the sofid 
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plasticizer even at a relativety high storage temperature in the summer season and. accordingly. taddnesB is not fin- 
ished to be produced thereby. 

(0324] Accordingly, there can be provided a thermally- and pressure-sensftive adhesive sh at having an excellent 
anti-blocking property by the present invention. 

[Thermaly- arxt pressure-eeneitsve adhesive sheet 2] 

10325] The thermally* and pressure-sensitive adhesive sheet 2 of the present invention is obtained by forrHng the 
thermally- and pressure-sensitive actiesive layer containing a thermoplastic resin, a taokif ier. and a sold plastictzer on 
at least one surface of a base material sheet and It is characterized in that an adhesive strength when bang stuck to 
a body to be stuck after producing tackiness by heating the thermally- and pressure-sensi^ adhesive sheet is from 
1 00 g1/25mm 10 600 gf/25mm at a period of 6 monttis-lapse. 

[0326] Herein, the adhesive strength is shown by 'gt/ZSmm', and it means a tensile force represented by the Lxiit of 
gram which requires for stripping the thermally- and pressure-sensitive adhesive sheet having the width of 25 mm stuck 
t>y loading the weight of 2 1^ from a body to be stuck at a tensile speed of 300 mm/minute and a stripping ar^le of 1 80''. 
[0327] As the thermoplastic resin to be enployed as a birxler resin in the present irwentlon. there can be employed 
the thermoplastic resin exemplffied' In the Hem of the previously-described thermoplastic resin composition of the 
present inverrtian. The tfiernDplastic resin may be employed in comt>nation of two or more kinds. Of Xhs previously- 
descrbed thermoplastic resin, an acryfic-based polymer is prefened from a viewpoint that an adfiesive strength 
becomes from 100 gf>25mm to 600 gf/25mm at a period of 6 months-lapse after sticking of a thermally- and pressure- 
sensitive adhesive sheet. 

[0328] As the solid plastidzar to be employed in the present invention, it is matted tsy heating and it can produce tack- 
iness by plastioizing the thermoplastic resin arxl, usually, dicyclohexyl phthalate is often employed. As the solid plasti- 
dzer to ba employed, there can be employed the same solid ptastk^izer as in the previousfy-described thermoplastic 
resin composition of the present invention. The solid plastidzar may be employed solefy or in oombinatton of two or 
more Mnds. 

[0329] The content of the solid plastidzer is deddod so that an adhesive strength after sticking the thermally- and 
pressure-sensitive adhesive sheet is from 100 gt^Smm to 600 gf/25mm at a period of 6 months-lapse, and it is usually 
30-1 ,000 parts by weight or so. and preferat^ly 1 00-1 .000 parta tsy weight or so based on 1 00 parts by weight of the ther- 
RKiplastic resin. More preferably, it is 150-900 parts by weight, and particularly, it is 200-600 parts by weight. In the case 
tfiat the content of the solid plastidzer is less than 30 parts by weight, suffldent tacMnesa is not occasionally produoisd 
m heating and. in the case of more than 1.000 parts by weight, a cohesive force lowers, and a suff idem adhesive 
strength is not occasionBlly produced. 

(03301 In the present inventk)n. the thermal y- and pressure-sensitive adhesive layer by which the thermally- and pres- 
sure-sensitive adhesive sheet 2 is constructed contains a tad<ifier. 

[9331 ] As the tackifier to be employed, there are empksyed. for example, the same tackifier exemplified in the item of 
the previouGly-desatsed thermoplastic resin composition of the present invention. The tackifier may t>e also employed 
in combination of two or more kinds. The content of the taddTier is not partiaJarty imited, and it is decided so that an 
adhesive strength after sticking the tfiermally- arxJ pressure-sersitive adhesivs iheet is from 100 gt/ZSmm to 600 
gf^nrm at a period of 6 months-lapse. H can be appropriately selected according to the oonnbtnatnn of the tfiermo- 
plastic resin with the solid plastictzer. 

[0332] In general, the content of the tadotier is 10-600 parts t>y weight or so. and preferat)(y 20-500 pans by weight 
or so based on 100 parts t3y weight of the tl>ermoplastic resin. 

[0333] In the thermally- €Uid pressure-sensitive actiesive layer which constructs the thermally- and pressure-sens live 
adhesive sheet 2 of the present inventkn, in addtion to the tad«f ier. there may be added, for example, an auxiliary for 
film-tonrting. a defoaming agent, an agent for improving coatability, a thickener; a lubricant, a stabilizer {an antioxidant, 
an ultraviolet ray ab8ort>ent and a thernnal stabilizer, etc.), an anti-electrostatic agent and a anti-blocking agent (inor- 
ganic partides and organic partides) within a range in which properties are not daterforated. 
[0334] As the auxiiary for f ilm-fiormino, there can be empfoyed the prevfously-exempllied oonpounds. 
[0335] The thermally- and pressure-sertsltive adhesh^ sheet 2 of the present invention can be obtained t>y. for exanv 
ple. coatir^g a water-t>ased diq3er8ion in wfiich corrponents (the thernxsplastic resin, etc.) constructing the above- 
descried thermally- and pressure-sensitive adhesive layer are dispersed In water using a dispersant onto a base 
sheet, folMed by being dried. The dispersant to be enployed for preparing the water-t>ased dispersion is not particu- 
larly Kmited and, for example, there can be errptoyed the dispersant errployed in the metfiod for the preparation of the 
water-tMsed composition shown in the item of the prevfously-desaibed thermoplastic resin composition of the present 
irMntfoa As a nf>e(fxxl for dspersing into water, there can be also empfoyed the method shown in the same item 
[0336] Average partide diameter of th solkj plasticizer in emiidon in the water-based dispersion is preferably 0.5- 
20 |un, and nK)re preferably 1-15funorsalnthe case that the average partide diameter is less tfian 0.5 )un, it is afraid 
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that a blocMng is oocasionally caused wvtiich is a phenomenon stiddno ach other when the thermally* aiKJ pressure- 
sensitive adheave sheet is stored at a hitfi tennperature. and productMly lowers because a long time of penod for 
crushing of the solid plastictzer is required. In the case that the average particle diameter exceeds 20 iim. it is afiraid 
that a coating surlaca becomes roughened, and a quality is lowered in a label. 
5 [0337] The thermally- arxl pressure-sensitive adhesive layer in the thermally- and pressure-sensitive adhesiva sheet 
2 ol the present indention can be farmed by coating the thermally- and pressure-sensitive adhesive on at least one sur- 
face of a base material. 

[0338] A method for formng the thermally- and pressure-sensitive adhesive layer, and the k»se material to be 
enployed are the same as in the case of the previously-descrbed thermally- and pressure-sensitive adhesive 1 . 

10 [0339] As described hereinabove, in the thermally- and pressure-sensitive adhesive sheet 2 of the present Invention, 
there is formed the thermally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tackif ier. and a 
solid plasfldzer on at least one surface of a base material sheet and an adhesive fdrce Is controlled so that an adhesive 
strength when being stuck to a txxJy to t>e stuck after manifestation of tackiness by heating the thenmafly- arxi pressure- 
sensitive adhesive sheet is from 100 gf/25mm to 600 gf^dmm at a period of 6 n^onths lapse. In the case that the adhe- 

15 sive force at a period of 6 months^apsa from sticking is less than 1 00 gt/25mm. there is urpref erabiy caused a problem 
that the thermally- and preesure^ensitlve adhesive sheet is peeled until glass bottles and PET bottles are exhbited in 
a shop window or during being exhlaited. Further, In the case that the adhesive force at a period of 6 months-lapse from 
sticking exceeds 600 g(/25rTYn, it is not possUe to strp the sheet resulting in that there are obstructed the reuse of the 
bottles and recycling of the PET bottles. It is to be noted that a reason that a judaement on an acfiesive force is given 

20 at the period of 6 months after sticking depends upon that contents filled up in the bottles and the PET bottles are 
almost consumed at the period. 

[0340] The adhesive force can be oontroiled by selecting the Kind and the amount of the thermoplastic rasin. the Kind 
and the amount of the solid plasticizer, the kirxl and the amount of the tackif ier. and the contiination and amount ratio 
of the thermoplastk; resin with the soPd plaslntzer. etc 
25 (0341 ] In the case that the thermally- and pressure-sensitive adhesive sheet 2 of the present invention is stuck on a 
txxly to be stuck after manifestation of tackiness by heating, since it has the adhesive force ranging in 100 gif/25mm to 
600 g1/25mm at a period of 6 months-lapse after sticking, it can be readily stripped. 

[0342] Moreover, the sheet can be readily stripped and removed without using boiled water, steam, arxi a water-sof- 
ubia solvent and it can be preferakily empfoyed for battles for beer which are repeatedly used and tar PET Ixstttes which 
so ere recycled as a resource. 

[Thermally-and pressure-sensitive adhesive sheet 3] 

[0M3] The thernrtally* and pressure-sensitive adhesive sheet 3 of the present invention is otstained tsy forming the 
35 thermally- and pressure-sensitive adhesive layer containing a thermopbst'c resin, a tackifier. and a sdid plastidzer on 
at least one surl^ce of a base metertai sheet and it is characterized in that a coating amount of the themially- and pres- 
sure-sensitive adhesive is less than 5 g^m?, and an adhesive strength when being stuck to a body to be stuck after man- 
ifestation of tackiness by heating the thenmally-and pressure-sensitive adhesive sheet is not less than 100 gf/ZSmm. 
[0344] Herein, the adhesive strength is shown t>y "gf/ZSmm*. btkI H means a tensile force represented l^y the unit of 
^ gram which requires for stripping the thermaly- and pressure-sensitive adhesive sheet havtng the width of 25mm stuck 
by loading the weight of 2 kg from a body to be stuck a| a tensile speed of 300 mmMiinute and a stripping angle of 1 80*. 
(0345] As the thermoplastic resin empfoyed as a binder resin in the present Invention, there can be errpfoyed the ther- 
moplastk: resin Qxarrpliied in the item of the previously <lescrt>ed thermoplastic nasin composition of the present inven- 
tion. The thermoplastic resin may be employed in oontstnation of two or more kinds. Of the previously-described 
45 thermoplastic resin, an acrylic-based polymer is preferred from a viewpoint that a coating amoLrrt of the thermally-and 
pressure-sensitive adhesive is less than S gAn^. and an adhesive strength when i>eing stuck to a body to be stuck after 
manifestation of tackiness l>y heating ttie thermaly- and pressure-sensitive adhesive sheet is not less tian 100 
gf^Smm. 

[0346] As the solid plasttoizer to be errpbyed in the present invention, it is melted by heating and it can generate a 
so pressure-sensitive adhesive property by plasticsing the tliermoplastic resia it can be emptayed and. usualy. dcy- 
clohexyl phthalate is often ernployed. As the solid plasticizer to be employed, there can be enrpfoyed tiie same sdid 
plaslk:izer as in the previously-descr2>ed thermoplafitic resin composition of ttie present Mention. The solid plasticizer 
may be employed solely or in combination of two or more kinds. 

[0347] The content of tfie sdid plastidzer is dedded so that a coating amourrt of the thermally- arxf piessure-eensitive 
55 adhesive Is less than 5 gAn^. and an acfiesive strength when being stuck to a body to t>e stuck after manifestation of 
tackiness by heating the thermally- and pressure-sensitive adhesive sheet is not lees than 100 gf/25mm, and it is usu- 
ally 30-1.000 parts by weight or so. and preferat)ly 100-1.000 parts by weight or so t>e6ed on 100 ports by wdg^ of the 
thermoplastic resin. More preferably, it is 150-900 parts by weight and particularly, it is 200-800 parts by weigtit. 
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[0348] In the case that the content of the soTid plastidzer is less than 30 parts ttf weight sufficient tacMness is not 
occasionalty produced in heating and. In the case of more than 1.000 parts by weight a cohesive force Icwere. and a 
sufficient adhesive strength Is not occasionally produced. 

[0349] In the thermally- and pressure-sensitive adhesiv layer by which th thermally- and pressure-s nsitiveadhe- 
5 sfve sheet 3 is constructed in the present invention, a taddf ier is contained. As the tacHHier to be employed, there can 
be employed, for ccarrple. ones exempffied In the Item of the pra/jously-descrfeed thennapiastlc resin oorrposition C7f 
the present Invention. The tacMffer may be employed In combination of two or more Mnds. The CGntent d the tackffler 
is not particularly limited, and it is decided so that a coating amount of the thermally- and pressure-eensitive adhesive 
is less ttian 5 g/inr^. and an adhesive strength when being stuck to a body to be stuck after manifestation of by heatir^ 
10 the thermaly- and pressure-sensitive adhesive sheet becomes not less than 1 00 g1/25nim. It can be selected by appro- 
priately selecting oon-esponding to the oomttirvtion of the thermoplastic resin with ttie solid plastidzer. 
(0350] In generaJ. It Is 1 0-600 parts by weight or so. and preferably 20-500 parts by welgfit or so based on 100 parts 
by weight of the tharmopiastic resin. 

(0361 ] In the thermally- and pressure-sensitive adiesive layer which constructs the themially- and pressure-senstive 

15 adhesive sheet 3 of the present invention, in adcf tion to the tacMfier. there may be added, for example, an auxiliary for 
film-tonning. a delbaming agent, an agent for improving coatability. a thickener, a lubricant, a stabilizer (en antioxidant, 
an ultraviolet ray absort^em. and a thermal stabilizer, etc.). an antl-electrostatic agent and a antl-blocMng agent {fnor- 
ganic particles and organic partides) within a range in which properties are not dateriorBted. 
(0362] As the ftlm-lbrming au)dfiary. there can be arrployed the pronously-exemplif led oompounds. 

so (0353] The tfiermaily-and pressure-sensitive adhesive sheet 3 of the present invention can be olstained by. for exanrv 
pie, coating a water-tx»ed dispersion in whidi oorrponents (the thermoplastic redn, eta) constructing the previously- 
described thermally* and pressure-sensitive adhesive layer are dispersed rt water using a dispersant onto a base 
sheet, folowed by being c^ied. The dispersant to be employed for preparing the vrater -based dispersion is not particu- 
larly limited ard, for example, there can tM errployed the dispersant employed in the metirad for the praparation of the 

25 water-tiased composition shown in the item of the previously-desaibed thermoplastic resin composition of the present 
inwention. As a mettKXl for dispersing into water, there can be also empfoyed the method shown in the same item 
(0364] Average partfole dameter of the solid plastfotzer in the water-based dispersion is preferstsiy 0.5-20 ^m, and 
more preferably 1*15 |im or so. In the case that the Bverag a partde diameter ts less than 0.5 ^m, it is afraid that a block- 
ing is occasionalty caused, and productivity lowers because a long time of period tor crushing of the solid plastidzer is 

da required. In the case that the average pculide diameter exceeds 20 \un, h is afraid that a coating surface becomees 
roughened, and a quality is lowered in a label. 

[0355] The thermally- and pressure-sensitive adhesive layer in the thenmally- and pressure-sensitive adhesive sheet 
3 of the present invention can l>e formed by ooatrig a thermally- and pressure-sensitive adhesive on at least one sur- 
face of a base material. A method ftar forming the pressure-sensitive adhesn^ layer, and the tiase material to tM 

35 employed are the same as in the case of the previously-desorbed thermally- arxi pressure^nsitive adhesive 1 . 

(0366] As descrbed hereinabove, in the thermally- and pressire-sensitive adhesive sheet 3 of the present invention, 
there is formed the thermally- and pressure-sensitive adhesive layer containing a thennoplastic resin, a tadgfier, and a 
solid plasticizer on at least one surface of a t>ase material sheet, and an adhesive force is controlled so ttiat a coating 
amount of the thermally- and prassure-sensitive adhesive is less than S g/m^, arvJ an adhesive strervth when being 

40 stuck to a body to be studt after manifestation of tackiness in the sheet becomes not less than 100 gf/ZSmm. In the case 
that the ooating amount of the thermally- and pressure-sensitivB adhesive is not less than 5 g/rii^. a long time is required 
for drying, and a coating speed cannot become unpreforaUy increased. Further, a lower limtt of a coating amount of the 
thernvlly- and pressure-sensitive adhesive, as described hereinafter, if an adhesive strength ^en t>eing stuck to a 
kxxly to be stuck after manifestation of taddness by heating the ttiermally-arKi prassure-sersitive adhesive sheet is not 

45 less than 100 g(/25mm. is not particulaily limited. In general, h is not less than Z gfrvF, 

[0367] 8til further, ri the case that the adhesive strength when being 8tud< to a body to be stuck after manifestetion 
of tackiness by heating the thermally- and pressure-sensitive adhesh/e sheet is less ttian 100 gt^mm. the pressire- 
sensitive adhesive sheet is apt to become readily peeled and, particiiarfy, in the case that the adhesive strength at 5 
minutes-lapse after sticking is less than 100 g(/2Smm. the thernr^lly' and pressure-sensitive adhesive sheet is unpref- 

50 erabty apt to become peeled In a stage for filing into bottles and PET bottles and a stage for snapping thereof. 

[0358] When tackiness is produced by heating the thenmally- and pressure- senshive adhesive sheet, a maximum linvt 
of the adhesive strength is not particularly limited if the coating amount of the thermally- and pressure-sensitive adhe- 
sive is less than 5 g/n^ as desaOMd hereinabove, and it Is pref^red in less ttun 600 gf/25mm from a vievvpoint of being 
- capable of stripping ri future days. 

55 [0369] The adhesive strength can be controlled by selecting the lend and the amount of Ihe themncplaslic resin, the 
kind and the amount of the soRd plastidzer. the kind arxi the annount of the taddfier, arvl the combination and amount 
ratio of the thermoplastic resin with the solid plastidzef. etc. 

[0360] In the themially- and pressu'e-sensitive adhesiv sheet 3 of th present invention, since the coaling amount 
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of the theimally-and pressure-saisitive adhesive is less than 5 Qtvr?. and an adhesive strenQth when being stucA to a 
body to be stuck after manifestation of tEukinsss by heating the Ihennally- and pressife-eeneitive adhesi^ sheet ie not 
less than 100 gf^Smnx a suffk:ient adhesive force can be produced WBt\ though in a small coating amount and the 
sheet can be prepared by a gravure printing. Further, in the thermally- and pressure-sanshive adhesive sheet in which 
the adhesh/e strength when being stuck to a body to be stuck at 5 minuter-lapse after manifestation of tackiness by 
heating the thermally- and pressure-sensitive adhesive sheet is less than 100 gf/25mm. since a sufficient adhesive 
force can be produced even immediately after being stuck to a body to be stud^ peeing of the thermally- arxf pressure- 
sensitive adhesive sheet is not observed, and It can contribute to stability in a preparation line of a product in wNch the 
thermally- and pressure-sensitive adhesive sheet is stuck. 

(Reoofdmg sheet 1] 

[0381] In the recording sheet 1 of the present invention, there is formed an irii absortxng layer which is oonstructed 
tv an aaylic-t>ssed polymer containing t>y mol of a hydrophilic monomer whk;h is a oonstructing nvxiomer and 
a solid plastidzer on at least one surface of a iMise material. 

[0362] The tjase material is not particuiarly limited, for SBcample, there are enumerated paper, coated paper, nonwo- 
ven fabrics, and a plasdc film, etc. As a polymer wNch constructs plastic film, there are enimerated. for example, a 
polyolefin sudn as a polyethylene and polyathylena. an ethyfene-vinyl acetate copolymer, a polyvinyl chloride, a polyvi- 
nyl chloride -vinyl acetate ccpolymer. a paly(nneth)acry1ate. a polystyrene, a polyvinyl alcohol, an ethyfene-vinyl alcohol 
copolymer, a cellulose derivative such as a cellulose acetate, a polyester (a polyalkylene terephtfiaiate such as a poly- 
ethylene terephthalate and a polybutylene terephthalate; a pdyatkylene naphthalate such as a polyethylene naphtha- 
late and a pdytxitylene naphthalate], a polycarbonate, a polyamide (a pdyamide 6. a polyamida 6/6, a polyamide 6/1 0. 
and a polyarrkie 6/12, etc.), a polyester amide, a pdyether, a pdyimide, a pdyamideimide, and a jsolyetherester, etc.. 
a copolymer thereof, a t^lerxied product thereof, and a crossirrfted product tfiereof may be also enployad. Of the films, 
there are usual y employed the polyolefin (particulafly. a polypropytene), the polyester (particularly, a polyethylene 
terephthalate). and the polyamide, etc.. and the polyester is particularly preferred in view of mechanical strength and 
vwksbiHty, etc. In the plastic films, there may also be optionally added an antl-<3»dant an litrsvlolet ray at>60rtMnt a 
thermal stabilizer, a lubricant and pigments which are a common additive. 

[0363] In Older to inwove an adhesive ability with the ink atasorbing layer, the t)asd material may be modified t>y a 
surface treatment such as a corona discharge or an urxier coating and. in order to prevent curling, a layer for preventing 
curling such as a resin layer and a pigment layer may be formed on back surface of the l>asa material. The txtse mate- 
rial may be optionally translucent semi-transparem, or transparent depending upon uses. Thickness of trie ksase mate- 
rial can t>e selected dependng upon uses and. it is usually 5-500 pm, preferatsly 10-300 fun or sa 
[03641 In the present invention, it is an important characteristic that the ink absorbing layer is constructed tsy an 
acrylic-based polymer containing 5-50% by weight of a hydrophilic monomer which is a constructing monomer, and a 
sofid plastfeizer. 

[036S] As the hydlrophtlic monomer, there are exemplified, for example, a morvsmer having caitxiocyltc group (for exam- 
ple, a monomer having a free caitwxylic group or an acid anhydride group such as (m6th)aaytic add, itaconic add. 
maleic add. maletc anhydride, fumaric acid, and croton'c add. a salt thereof (an alkali metal salt an alkali earth 
metal saK, an amnrx)nium saH. and an amine salt. etc.)]. a half estar of an uisaturated polyvalent cartx»ylic add or an 
anhydride thereof wHh a linear chain or branched chain alcohol having a cartx3n number of 1 -20 or eo [for exanrple. 
monomethyl maleate. monoethyt maleate, nfionot)uty1 maleate, nfX)rxxKtyt maleate, arxj mono-2-ethy1hexy1 maleate. 
etc.], a monomer having hydroxyl group [tor example, a hydroxy Cg.ealhyl (meth)acrytate such as 2 hydroxye* 
thyt(malh)aayfatB. 2-hydroxyprGpyt(meth)aorytate. 3-hydroKyprapyl(meth)Bcrylate. and 4-hydmytxityl(meth)aciylata. 
etc.], a monomer having an amUe groip ffor eBcampla (meth}acrylamide. a-ethyl{meth)acrylamida N-methyl(meth}aor- 
ytamide. N-taut ax ymethyt(meth)6Ujy<amide, and diacetone(meth}acrytamide. eta], a monomer having a suHbnic add 
group (for example, styrene sulfonic add and vinyl sulfonic add, etc.], a monomer having an etfter group (Tor epcample. 
vinyl ethers sudh as vinyimethyl ether, vinylethyl ether, and vinyfisopropyl ether], and a nwnomer having a polyaxy- 
alkytene group [for example, cietfiylenegtycol mona(meth}acrylata. triethyleneglyool mono(meth)Bcry<ate, arvi a pdy- 
ethyleneglycd mono(meth)aaylale. etc.], etc. The hydrophilic monomer may be emptoyed solely or in combination of 
t«wo or more kinds. 

[0366] A preferred hydrophQIc monomer Includes the monomer having carlxMylic group [(math]acryllc acid., etc.], the 
monomer having hydroxyl gmup [2-hydroxyettiyt(meth)acrylate and hydrQxypropyl(meth)acrylate. etc.], the nronomer 
having a polyoxyaJkylene unit [for exarrple. diethyleneglyool mono<m0th)Eu;rylate. trietfiyleneglycol mano(meth)acr- 
ylate. and a pdyethyleneglyool mono(meth)acrylaie. etc.]. 

[0367] The ecrylic4)c»ed polymer, in addition to the above-described hydrophilic monomers, usually contains a non- 
ionic monomer. As the nontonic monomer, there can be exempliied, for exairple, an alkyl ester (for example, a C^. 
iaalkyi(math)acrylate such as methyt(meth)acrytate. athyl(maih)acrylate. propyt(meth}acrylate, isopropyl(meth)aa- 
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2Sl!2S!!^f • .'^(•™.«h)«'='^«te. t-tuty«(met»t)aaylate. hexyKmethyacytete. octyl(melh)acrylate 2- 

^ctohoylfrnettDacf jrtate. efc.|. an aryl ester (for exan^le. phenyt(melh)acrylate; etcTan a^kyl ester ffi>f oaZte 
beruyl(matf,)ao2«a. jc.). aromatic vinyls [tor axarvte. «yran . vinyttotuanla, and a-ia,hySSn.!^«.Kn^« 
(tor exajrpk v«yi acetate, vinyl propionate, and vinyl vacate, etc.). ally! este,s (lor axanSe^ «?y| ao^S rtaTa mJ^ 
omer corta«j2 halogens (for example, vinytidene .*,loride and vinj chloride. >*cT^l^^^^i^ 

employed solely or in combinaton og two or more WndSL » a i i«y 

'2acrvi^«I.t'l''?"^uI!;!!!r*': employed a Ci.,saJkyl(meth)acrylale (particularly. . C, 



larly. vinyl acetate, etc] 
[0369] 



IShi^^HT """'^""^ monomere In the acryle-based polymer Is. lor exanple. 30-96% by mol or sol and 
pf8*efat)ly50-95%bymolorsol>asedontotalmonam8is. ao* uy moi w ano 



[0370] 



m«.«««r!!."'li^*' '^i^* monomers, for example, a ca«or«c monomer and a cmssinKaUe 

^rihtc^iSiSilZ'r'^?^ adhe^ve property, etc. are notd^^ti 

IW7I1 The canonic monomer rndudes. in addition to a variety of monomofs hay*io a tertiary amno group or a t»sic 
9«up thereol.aflnxip capable Of formingaqu8t9rn»yainmonLmt>aricgroupo^^^ 

."nJLf <'^e••vlami^oet^,^{meth)aSS^^i. diCS^ 

Sr^!i ^1^^ dielhy»amincpropyl(mel»,)aaylamidror a S 

;^?e di« J;^^^J^^^1":'^:^^^'^^ a saH tt^reof (for «a,?.e^lneth; arSHTyKmeiya^ 

ylata, dlethylanii>o«hyl(math)acrylata. and diethylaminopropyl (meih)acrylate. or a salt theredt ate ] a dS:, 

^T^^^J^^T"^^""^"^^^' « « heterocydic7«r,onU conlain^Jo ^ 

^^^^aXtrreSrjf.tr-^*'-^ 

S a)"klfbn a^f/W T^*™*^ am-^nium base may be 1bm,«l by alla^ng to react tertiary amino gro*^ 
^ctSSiT^l^ "■^••^ oonpound euc*, as epicWorohydrin. methyl chloride anS 

fcSS^ ^'J^^^ ^"^"^ con*inatlon ot twoTmore WrS. 

S« TI?"^' axenplified a variety of monomers haviig a self<rosslinkable or 

^>^£!^^Zl^'.T^ls^ '^"^ ^ glySvmethacrytateTmiJ 

i J^™„;iS H3-batenytoxy.2.3^poxypropane; and *.vinyl^clohexen^1.2.«p«. 

STch^i" 3Z^^:;;;^n^2^.'r^''*r2?r? •'•'^ N-Cu.-lh«yrShyl(meth)acryfcSSl 
sucn as N-methylo»(me1h)acfylamide. N-methoxymolhyl(molh)aerylamide. and N-butylol(meth)acrvlamida afcl a 
nwrwxTier living ahydrolyzable and oondensablegre^ 

2J nT^'^ * '""^'^"Vmathyl silane. vinyltris (p-melhoxyethaxy)silan* ^nyW^a^ ettS- 

^rnvSpS^S;^ '"■•^'^ Wvinybenryiaminoprop^tm^lS- 

S^nv«l2^SJS ^ tnethoxysilane. Y(vinybe«ylaminopropyOtriethoxysilane.divinyWiiwrlhoxyBa^^ 

? .JlT^^^'""^'^^ vinyWiacetoxymaBiyteilane. vinyltrlaceLSr^SJ 

hlfr^^^^^r^*"*"*' '^"y'"'«hy«dicNomsaane. vinyldimeihyl5.lcmiilane, '^itivMt^^SSl^^^. 

mZllvSSSSlSTn?^ a^lyimethykfchlorosilane. allyldimethylchlorosilane. allyttrichlofoslla^ 

r^iIS^J^^^T^ !^^' ^^"^^ )a«7»oxyethyltrlmethoxysilane. p-(meth)acry(oxyelhyl triettioxysilane ^ 
Si^mTSic';;^ trlethoxysilane. r{n^th,a^c^iL^opy.Z^S;S^^ 

ysf ana. T<'n«tfi)acr>loxypropylmethyl dichlonosilane, and T<meth>acryl«ypropyltri6(p-methylnwthoxv)eth<»v)sBanal a 
Z^Ziti'^^J^^'^^rV^'^^'''' 2-(l-a*idinyOethi;(ZhlSy.ata. Z^Jz^^XJ^ SSt 

^l^'^^rt""^ ' '^'^ '''^'^ aoylic-based monomer is a primary co«st««*^ 

Ef !S«^i™^**' temperature in the arxylic^MSGd polymer ia. for example. -20'C to 70«C or so In the case that 
Se n£S TT" 'r^^'r ^'^ resistance is apt to lower FuS," in tt^ !3 
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[03761 The Ink-absorbing layer may optionally contain resin components other than th acryfic-based polymer within 
a range in which an ink-abeorbing property, etc. is not deteriorated. Ae such the resn compcnents. there are enumer- 
ated, for exanrple. a hydropNIic polymer, a canmon pressure sensitive adhesive resin other than the acryfic-based 
resin, and a binder resin, etc. 

[0377] As the atx>ve-descrtt>ed hydropNIic pdynoer, there are enumerated, for exanple, a hydrophiic natural polymer 
or a derivative thereof (for example, etarcti. corn etarch. eodium alginate, gum arat>ic. gelatine, caeein. and dextrin, 
etc.). aceSulose derivative (for exanple. a mettiylcellulose. an ethylcellulose, a hydroxyethylcellulose. a cartx>xymeth- 
ylcedulosa, a cellufose siJphate. and cyanoethylceluiose. etc.). a vinylaloohof-t>ased polymer (for example, a polyviny- 
laloohol and an ethytene-vinylalcohol copolymer, etc.). an ethytene-based copolymer (for example, an ethylene-maleic 
anhydride copolymer, etc.), a vtnyi acetate-based copolymer (for exanple. a vinyl ace1ate-(meth)acrylate copolymer 
and a vinyl acetEite-allylether copolymer, etc.). a polyalkylene oxide (for example, a polyethylene oxkJe and an ethylene 
oxIde-prQpylene oxide block copolymer, etc.). a potymer having carboxyllc group or stitontc group and a salt thereof [for 
exanrpla. a poty(m^h}acrylic add or a salt thereof (an alkali metal salt such as an ammonium salt and a sodium salt), 
an acrylic-based copolymer such as a methytmethacry{ate-(meth)acrylic acki copolymer and an acrylic acid vinylalco' 
hd copolymer; a vinylether-based copolymer such as a pdyvlnylmethytether. a polyviriylisobutylether. and a methylvi- 
nylether nnaleic anhydride copolymer; a styrene-based copolymer such as a styrene-maleic anhydrkie copolymer, a 
6tyrene-(meth)acr>lic add copolymer, and a eodlum pofystyrene eulphonata; and a sodium polyvinytsu^ahonate. etc.], 
a polymer having nitrogen (or a cattonic polymer) or a salt thereof (for exarrple. a quaternary arrYnoniun salt such as 
a pdyvinybenzyttrimethyl ammonium chtoride and a polydiallyWimethyl ammonium chtorbe: a hydrochrolate of a poly- 
dimethy1aminoethy1(meth)acry»atB. a polyvinyl pyndine. a polyvinyt imkjazole. a polyethylene imine. a pdyamWe 
polyaminet a pdyaaylamkie, and polyvinyl pyrdkJone, etc.), etc The hydrophilic polymers can be employed solely or 
in combination of two or more kinds. 

[0378] As the pronously-described solid plastidzer, there can be err^loyed a variety of compounds, ¥thich are BolkJ 
at oidrary temperatures, and wNch can produce tackiness through plaslfoizing the prevfously-described acryttc-based 
polymer by themvdly melting, for example, the sdkl plastidzer desalbed in the item of the prevfously^eaaibed Iher- 
moplastk: resin conpositfon of the present inventfon. The sdkl plastfoizers may t3e employed sddy or in oomtxnation 
of two or more kinds. 

[037d] Of the previously<lescnbed sold plastk^izers, there are preferably employed at least one compound selected 
from the group of three kinds of the previou8ly-de6a'it>ed compounds (i) a muttiester compound d (A) (A1 ) an alcohd 
having a substituted cyclohexane ring or a sJbstituted cydohwena ring substit u ted by at least one of an alkyi grotp ard 
having at least 3 cart>on6 in the alkyI group, or (A2) an alcohd having a brUged ring containing at least one of a dx- 
membered caitun ririg with (B) a pdytjasic add. (iia) a phosphorus compound having a melting pdm of 55-100^0 or a 
phosphorus compound represented by the following formulae (la). (1 b). (1c) or (2). and (iia) a diester compound of (C) 
(c1) hydroqiinone or reasordnol in which benzene ring may be substituted by an alkyI groi4), or (c2) catechol in which 
t^enzene ring may be substituted by an akyl group with (D) an organic monobasic add. 

[0380] A preferred multiester conrpound indudes the previously-described muttiester compound of the (At 1) a 6ut>- 
stituted cydohexand substituted by at least one of an alkyt group and having at least 3 caft)ons in the substituted group 
or (A21) an alcohol having a brfoged ring containing at least one of a six-membered saturated cartxxi ring to which 
hydroxy! gmtp or tiydroxymerthyl group connects, with (B) a pdytiask: acid. 

(0381 ] The content of the soTid plasticizer is 30-1 OOO parts by weight, preferably 100-1000 parts by weight, and more 
preferady 150-900 parts by weight based on 100 parts by weight of the prevfously-descrfoed acrytlc-kMsed polymer. In 
the case that the comem of the sold plastidzer is less than 30 parts by weigm, suffidam taddness is not oocasionalty 
produced in heating and. in the case of more than 1.000 parts t)y weight, a cohesive force lowers, and a suff idem adhe- 
sive strength is nbk oooasionatly prodhjced. 

[0382] The lnK-at»orfaing layer in the present inventfon nrtay optfonally contain a tackifier. As the tadofier to be 
employed, there can be employed ones eMemplif ied in the item of the prevfously-descrfoed thermoplaetic redn compo- 
sitfon of the present invention. The tackifier may be employed solely or in combination of two or more Mods. 
[0383] The comem of the tacklter is not particularfy limited, and it can be selected depending tfXMi the confoination 
of the acryltc-based pdymer with the solkJ plasticizer. In usual. H is 10^0 parts by weight, and preferably 20'>500 parts 
by weight or so based on 1 00 parts by weight of the acrylfo-t>ased polymer. 

[0384] In the ink-at)sorbing layer, in order to inprove a fixing ability of a coforing agent (a dye), there may be added 
a binder for a dye, particularly, a polymeric binder for a dye. TTie birvler tor a dye (the polymertc binder fora dye) usually 
contain a catk^nie group (particularly, a strong cationfo group such as guankiyi grotf) and a quatennary amnnonium salt 
type Toup) in the mdeoule. The birxler for a dye may be water^ubla 

[0385] As the binder for a dye. there can be eDcemptif ied a dicyan-based txnder (a dicyandiamide-formalin pdyconden- 
sate. etc.). a polysmine^eised binder [an afiphatic potyamine such as dethytenetriamlne. triethylenetetramine. dipropyl- 
enetriamine. and a polyallylamine, an aromatic potyamine such as phenytenediamlne. a condensate ol dicyandamid.e 
with a (pdy)(^4aIkylenepolyamine (a dicyendiamkJe<liethylenetriamin polyoondensata, etc.)], and a pdycation- 
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based binder, elc. As Ihe polycation-based binder, ttiere can be exBrnprrfiol. for example. epIctilorohydrin-di-Cv 
^akylamine addition polymer (a epichk)rohydrin-<fimethylamine addition polymer, etc.). a polymer of allyl amine or a 5aJt 
theieol (a polymer of a polyaflylamine or a hydrochloric ealt. far example, PAA-10C. PAA-HQ-SL and PAA-HQ-IOU etc. 
manufactured by Nttto BofceW, Ltd.), a polymer of a dial!y1^i.4«I>^fiw^n* or a aalt thereof (a polymer ol a dlallytmet^v 
yiarrtne or a hydrochloric saH thereof, for ewmpla. PAS-M-1. etc. nHnufactiFBd by Nitto Bosela. Ud.). a polymer a 
diallyki-Ct 4alkylammonium s^l (a polymer of diallyWimelhylammDnium chloride, for example. PAS+l-5Land PAS-H- 
1 0L, eta manufactir ed by Nitto BoseW, Lid.), a copofymer of a dtallylamine or a salt thereof with sulphur dioxide (a d«l- 
lylanine hydrochloric acid-sulphur dioxide copolymer, for example, PAS-92. elc. by Nitto BoseW. Ltd.), a diallyidhCv 
4akylammonium aalt-su^Dhur dioxide copolymer (diallyWimethyl ammonium chloride^sulphur dioxide copolymer, for 
exanv)le. PAS-A-1. PAS-A-5, PAS-A-IOTL. and PAS-A-120A. etc. by Nitto BoseW. Ltd.). a copolymer of a dlallyldl-Cv 
.akytammonium saH inrith a diallylamine or a salt thereof or a derivativB thereof (a diallylcfimethyl ammonium chloride- 
diallyl anine hy*ochlorfc sah copolymer, for example. PAS^. etc. by hitto BoeeW. L«.). a djallyJdi-Ci. 
4al<ylammonium salt pdymer. a (iallyldi-Ci^alkytBminoBthyt(melh)aCTytete quaternary salt polymer, a diallyWt-Cv 
4akytemmonium sah-acrylamide copolymer (a d allyldimethyl amnrwnlum chloride acrylamide copolymer, for example, 
PAS>J^i, eta by Nitto BoseW. LtJ.), and an amkie-cait)oxy«c acid copolymer (tor example. PAS-410. etc. by Nltio 
Boseki. Ltd.). etc. 

[0386] The binder tor a dye can be employed solely or m connbfeiatfon of two or nxire Wnds. 

toaari The content of the binders lor a dye can be selected from a range in m^dy the devefopability can be imprared, 
for example, a range of 0.1-40 parts by weight, preferably 1-30 parts by weight, and more preferably 2-20 parts fcv 
weight or eo based on 100 parts by weight of the acrylic-based polymer solid. 

{0388] In the ink-absorbing layer, in oider to further improve an ink-absorbing ability and a Woddng resistance, there 
may be also added buK materials (pigments, etc.). As the bulk materials, there can be enumerated, for example, inor- 
ganic bulk malwalB (nineral bulk materials such as white carbon, fine-partide state caldum sllfoate. zeolite, alumi- 
nomairesium silicate, caldne diatomaceous earth, fine-partfele state magnesium caitjonate. the^icle state 
alunina. silica, talc, teolin. delamkaolin. day, a heavy caldum caibonale. a pradpitated cateium carbonate, magne- 
sium carbonate, titaniun dioxide, aluminum hydroxide, cateium hydroxide, maflnesium hydroxkle. magnesium dlicate, 
caldum su*)hate. seriate, bentonite. and sumectite). organic bUk materials (crosslinkable or noncrosslinkable organic 
fine panicles such as a pdystyiene resm. an acrylfc resin, a urea resin, a melamine resin, and benzoguanamine resm^ 
organic bulk mata-ials such as a miaobatoon, etc), etc. The biik materials can be appropriately selected and employed 

sdelyor in combination ol two or more Wnds. 

[0389] The irt<-ab6orbing layer, within a range in which properties are not deteriorated, may further contain common 
additives, for exanple. a aring agent, a dispersant a surface active agent, a f luorescem coaling, a pH regulator, a 
defoaming agent, a wetting agent, a coatetoility imprcn/er. a thickener, a lubricant, a stabilizer (an artfoxkJam, an ultravi- 
olet ray absorbent, a thern^i stabiliza^. etc.). an antistatk: agent, an anti-btocking agent, and an anliseptta, etc 
[03901 The thickness of the ink-absorbing layer can be selected depending upon uses, and H is, for example, 5-50 |im, 
preierably 1 0-30 iim. and usually 5-30 Mm or sa . 
[0381] Since the recording sheet 1 ol the present Invention has an ink-absoitoing layer containing the previously- 
desabed specified aaylc-based resin and the sold plastidzer, it is high in an ink-absoitDing property and an ink-fixing 
property and. moreotfar. large in an adhesive property. , , 

10392] The recording sheet 1 of the presffTt indention can be prepared by forming an ink-absorbing layer oontairimg 
the prowioudy^escribed acrytw-based redn and the sdkJ plastidzer on at least one surface of a base material. The ink- 
absortsing layer can be fonned by coating after disBOlving the previously-described aaytfc-based resin and the solid 
ptasticizer imo an orgoiic solvent or by coating after thermally meWng. Further, a recording sheet can be obtained by 
coating on at least one surtee of a base material after preparing a water-based composition in whidi the previously- 
descri3ed acrylc-based resin and the sof d plastdzer are dissolved or dispersed in water, and then, by drying. As a 
coating method, there are eJwrplBied a melhod in whfeh there are employed a roll ooater, an ar knife ooater. a Wade 
coaler, a rod coater. a bar coater. a comma coaler, a gravure coaler, and a dtk saeen coater. elc. In a preferred water- 
based composition, an acrylc-based polymer is dspersed in water. ,. t, ^ 
(0393] In the above-descrbed water-t>ased oompositton. a dispersant to be employed for dspersing the acrylic-based 
polymer is not patfculariy fimited. and there can be employed any one of an anionic^based. a cationic-based. and a 
nonkinic-based dispersants wWch are conventonaHy pudidy- known. As the anionfc-based dispersants, there can be 
enifiierated cart>oxytates, sulfates, sulahonatee. and phosphonates, eta Of those, an ammonium carboxytete £ pre- 
ferred. As the nor^onte-baseddispefsants. there can be enumerated apolyethylene ^Jycol type and a pdyvalertt ateohol 

type ones, etc. ^ ^^^^^ 

10394] As a method for preparing the previously-described water-lMised composition, ttiere can be also employed a 
variety of methods whfch are conventiorelly pUjlk:ly-knowrt For example, as the preparatwn method, there are enu- 
merated a method in wrtch respective convonents cor«tnictlng an ink-absoitoing layer are in advance muted, and then. 
. it is dspersed in water, a method in whk*i a solid plastidzer is dispersed in an acrylic-based polymer envision and a 
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tacldfter en\ilsion. respectively, followed by mixing thereof, a method in which a solid plasticizer is dispersed In water, 
followed by minng an acrytic-based polymer emulsion and a taddf ier emulsion with the dispereaon liquid. As a method 
for dispersing the solid plasticizer into the emulsion or water, there can be exempfilied a method in which a molten eofid 
piastidzar is dispersed, a method in which a sofid plasticizer is cf spersed while f iriely-po«vdenng, and a method in which 

5 a fnely-powderad solid plastidzer is dispersed, eto. It is to be noted that the acryic^sed polymer emulsion may be 
even prepared by an emutsion polymerization and. further, it may be also prepared by emulsifying optionaly using an 
additive after obtaining a polymer other methods except the emulsion polymerization. For example, an acryfic-based 
polymer emulsion can be prepared by emulsifying while adding water after adding an additive (for example, an emulsi- 
f ier, a pH regulator, and an add. etc.) to an organic solution containing an acrylic-based polymer polymenzed under the 

f 0 presence of a water-solubto organic solvent (an alcohol, etc. such as Isopropyl alcohof). and then removing the otgantc 
solvent. 

[0395] Average particle diameter of the solid plasticizer In the water-based composition Is preferably 0.5-20 |tm or so. 
and more preferably 1 -1 5 |un or so. In the case that the average partide diameter is lass than 0.5 [in\ it is £miious tfiat 
on anti-bloddng property occasionally lowers or productivity lowers because of requiring a long period. In the case that 
15 the average partide diameter exceeds 20 )im. a coating surface becomes roughened, and it ia anxious that a quality of 
a recording sheet lowers. 

[0396] The recording sheet 1 of the present Invention Is useful for a recording sheet by an lnk-]et method In which 
micro *Gps of an ink are f fied and, it can be also utlized as a sheet far printing (particularly, a sheet tor a water-based 
ink) by an offset printing and a f lexo printing, etc. 
20 [0397] In the present inventkxi. since the Ink absorbing layer ia formed by using the acrylic -based polymer containing 
5-^50% by mol of a hydrophilic monomer as a constructing monomer and a solid plastfcizer, it is excellent in an ink- 
absorbing property and a printing property and, further, it has a large adhesive force. 
[0398] FHjrthar. an tilocking rasislance can be largely improved by selecting a sof d plastidzer. 

25 [Recording sheet 2] 

[0399] In the recording sheet 2 of the present inventioa at least one ink-at>soffbing layer is formed on one surface of 
a base materiat. and a dalayed-tack layer is formed on another surface. wNch is composed of a sdid plastidzer. a Iher- 
mpplastk: resin, and a tacldf ier 

so 

(Base material) 

[M)0] Kind of the base material is not particularly lirrited and. for example, there are enumerated paper, coated 
paper, nonwoven fabrics, and a plastic film. etc. As a polymer which constnjcts plastic film, there are enumerated, for 

95 exanrpla, a poiydefine such as a polyethylene and polyethylene^ an ethyiene-vinyl acetate copdymer. a polyvinyl cNo- 
ride, a polyvinyl chlorkle-vlnyl acetate copolymer, a poly(meth)aGry1ate. a polystyrene, a polyvinyl aloohd. an elhylene- 
vinyl alcohd copolymer, a cellulose derivative such as a oeHuloee acetate, a polyester (a polyalkytene terephlhalate 
such as a polyethylene terephthalate and a polybutylene terephthalate. a polyalkytene naphthalate such as a polyeth- 
ylene naphthalata and a polytxitylane naphthalate]. a polycaitxxiate. a potyamide (a polyamida 6. a pdyamkJe OAS. a 

40 pdyanide 6/10. and a pdyamide 6/1 2. etc.). a polyester amide, a polyetfier. a pdyimkie. a polyamideimkJe. and a pol- 
yetherester, etc., and a copolymer thereof, a blended product thereof, end a croeslinked product thereof may be also 
errployed. Of the fUms. there are usually employed the polydefine (particiiarly. a polypropylene), the polyester (panic* 
ularly. a polyethylene terephthalate, etc.). and the pdyamide^ etc.. and the polyester is partcularly prefaced in view of 
mechanksl strength and workability, etc. In ttie plastk: films, there may be optnnaly added an anti-oxklant an ultravi- 

45 det ray abeodaenl. a thermal stabifizer. a lubricant and pigments which are a common additive. 

[0401] In order to improve an adhesive ability with the ink-absorbing layer, the base material may be modified by a 
surface treatment such as a corona discharge or an under coating and. in order to pra^ curling, a layer tor preventing 
curlirg such as a resin layer and a pigment layer may bo formed on back surface of the t»6e material: Tha k>ase mate- 
rial may be optionally translucent semi-transparent or transparent deperdirx] upon uses. Thk^uiess of the t»se nnate- 

50 rial can be selected dependng upon uses and. it ia uaually 5-500 lun, and preforaUy 1 0-300 or so. 

(Delay6d-tad< layer) 

[0402] The recording sheet 2 of the present invention is mainly cfuracter ized in that a delayed-tack layer is connposed 
55 of a solid plasticizer. that is. it is a sol kj at ordinary temperature and. as a component wtich produces tackiness through 
plasticiztng a thermoplastic resin by thermally melting, there is employed a compound having a specified structure, that 
Is, at least one compound s lected frorn th group of three kinds ol compounds (i) a muttieGter compound of (A) (Al } 
an alcohol having a substituted cydohaxane ring or a atbstituted cydohexane ring sU>&tituted by at least one of an alkyi 
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group and having at least 3 caitxsns in the alky I group, or (A2) an alcohol having a bridged ring containing at least one 
di a six*membered carbon ring with (B) a pofybasic acid, (iia) a phocphaus compound having a meltirK) point of 55- 
lOO^'C or a phosphorus compound r^resented by the foilOMng formulae (la), (lb). (lc) or (2). and (ilia) a di ester oonrv 
pound of (C) (c1) hydroqutnone or raasorcirx>l in vyhich benzene ring may be substituted by an alkyi grotjp, or (c2) cat- 

5 echo! in ^ich benzene ring nnay be substHuted by an alkyi group with (D) an organic monobasic acki. It is to be noted 
that the solid plasticizer may be employed solely or in comt>rnation of two or more of the same or different kinds. 
[0403] Of the prevk>usly-d escribed miitiestec compounds, there Is preferred a muttlester compound of the prevfousty- 
descrbed cydohexanol (All) substituted by at least one of an alkyi group and having at least 3 caibons in the afltyl 
group, or (A21) an alcohol having a bridged ring containing at least one of a six- member ed saturated carbon ring in 

fo which hydroxyl group or hydroxymethyl group are combined. wHh (B) a polybasic ackl. 

[0404] The sotkj plastictzer rs the same solid plEi6tk;izer as In the prevfoii6ly<le6crit>ed thermoplastic resin conposi- 
tlon 1 descrbed In the present Inventksn. 

[0405] The content of the solkJ plastidzer is 30-1 000 parts by weight or. so. preferably 100-1000 parts by weight or so, 
and more preferably 150-900 parts by weight or so based on 100 parts by weight of the previously-described acrytk;- 
15 based polymer. In the case that the content of the eolk:! plastidzer is less ttian 30 parts by weight. suffk;ient tackiness 
is not oocasionaJly produced in heating and. in the case of more than 1.000 parts by weight, a cohesive force lowers, 
and a sufficient adhesiva strength Is not occasionally produced. 

[0406] In the present invention, as the thenmoplastk: resin tsy which the delayed-tack layer is constructed, there can 
be empkTyed the same thermoplastic resin as in the prevkxisiy-described thermoplastk; resin composftion described in 
20 the present inventkxi. 

[0407] Glass transitk)n tenperatire (Tg) in the thernrK)plastic resin can be appropriately selected in consideration of 
the kind of materials to be 6tud< within a range in which ttiere are not detertorated an adhesive property and an anti- 
blocking property in the case that a pressure-sensitive adhesive sheet is prepared. It is usually -10 to 70*C or so, pref- 
erably '10 to 25*C or sa in the case thai the glass transition temperature is less than -1 0*C. a Uoclgng resistanoe is apt 
25 to become lowered and. in the case that the glass tranaitnn temperature is too high, an adhesive property is apt to 
become towered. 

[0408] In the present invention, as the tackif ier t3y which the doiayed-tack layer is oonstructed. there can be employed 
the same ones as prevbusly-descrbed. The tackif iers may be empbyed in corrbinartion of two or more kinds. The con- 
tent of the tackf ier is not particiiarly limited, and it can be selected according to the comtination of the thermoplastic 
90 resin with the solid plasticizer and, it is usually 10-600 parts by weight or sa and preferably 20-^ parts by weight or 
so based on 100 parte by weight of the thermoplaslk; resin. 

[0409] Hie delayed-tacK layer may f ulher comain usual additives, within a range in which effects in the present Inven- 
tion are not delertorBted. for exarrple. an auxiliary for filnvfbrming, a dtsperBarn. a surface active agent, a pH regulator, 
a defoaming agent, a wetting agent, a coatatMlity rnprover. a thickener, a lutxk:ant. a stabilizer (an antioxidant, an ultra- 
55 violet ray at)sort)ent a thermal stabiiser, etc), an antistatic agent, an anti-t^lodang agent (inorganic partides or organic 
particles, etc.). arvian antiseptic, eta As the auxiliary for film-forming, there oan be employed the prariously-described 
onee. 

[041 0] TTie thickness of the detayed-tack layer oan t>e selected depending if)on uses, and it for example, 5-50 fim. 
prelerably 10-30 jim or so. arxl usually 5-30 \im or so. 

40 (041 1 ] The delayed-tack layer can be formed by coating after dissolving constructing components such as the ther- 
moplostx; resin and the solid plastk^izer into an organic solvent or by coating after thermally mdtir^g. Further, the 
delayed'tack layer can be fornied by coating on at least ore surface of a base materiaJ after preparing a water-based 
composition In whk:h oonstructir>g components such as the thermoplastic resin and tiie solti plasticizer are dissolved 
or dispersed in water, and then by c^yirig. As coating methods, there are exerrplified a method in which there are 

45 employed a roll ooater. an air-knife coater. a blade coater. a rod coater. a bar coater. a comma coater. a gravure coater, 
and a silk screen coater. eta In a preferred water-based composition, a themiopleistic resin is dispersed in water. 
(041 2] In the water-based oonpoeition, a dispersant to be employed for dispersing the thermoplastic resin is not par- 
ticularly limited, and there can t>e emptoyed any one of an anlonic-k>a&ed, a cationic-based, and a rx)nkink:-tMsed dis- 
persants whch are oonventionRlly put^lidy-known. As the antonic-lxised dispersants. there can be enumerated 

50 cartMxxytales, sulphates^ sulphonates. and phosphonates. etc. Of those, an ammonium salt of a cartxiocyf c ackj is pre- 
ferred. 

[041 3] As the nontonic-based di^ersarrts, Itiere can be enumerated a polyethylene glycol type and a polyvalent alco- 
hol type ones, elc. 

[0414] As a method (or preparing the prevkiusly -described water-based composition, there can be also employed a 
55 variety of methods which are conventionally pUbiidy-tariowa For example, as the preparatton method, there are enu- 
merated a method In which respective components constructing a delayed-tack layer are in advance mixed, and then. 
It Is dispersed in water, a method in vMtch a soid pla6tk;izer is dispersed in a thermoplastic resin envjlsion and a tack- 
if ier erriulsion, respectively, followed by mixing tiiereof, and a method in which a solkJ plasticizer is dispersed in water, 
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followed by mixino a thermoplastic resin emutsbn and a tackifier emulsion with the dispersed fiqiid. As a method for 
dispeising the eofid plasticizer rito the emulsion or water, there can be exemplified a method in whicti a motten sdid 
plastidzer is dispersed, a method In which a solid plasticizer is dispersed while finely-powdering, and a method in which 
a rtnely-powdared solid plastidzer is dispersed, ate. It is to be noted that the thermoplastic resin emulsion may be even 
prepared t^y an emulsion pofymerizatlon and, further, it may be also prepared by emulsifying optional iy using an additive 
after obtaining a polymar by other methods except the emulsion polymerization. f=or example, a thermoplastic resin 
enrulsion can be prepared by emulsifying whWe addng water after addng an additive (for example, an emulsifier. pH* 
regulator, and add, etc.) to an organic solution oonta'ning a polymer polymerized under the presence of a water-solLtie 
organic solvent (an alcohol, etc. such as isopropy! alcohol), and then removing the organic solvent 
[041 5] . Average particle diameter of the solid plastioizer in the water-based oomposition is preferably 0.5-20 p.m or so. 
and more preferably 1 -1 5 ^m or so. In the case that the average pertide diameter is less than 0.5 \iTr\ it is anxious that 
a blocking resistance occasionally lowers or productlvtty lowers because of requiring a long period. In the case that the 
average partide diameter exceeds 20 |im. a coating surface becomes roughened, and it is anxious that a quality of a 
recording sheet lowers. 

(Ink-abeoftiing layer) 

[0416] The ink-ebsort>ing layer may be constructed by a single layer or a multiple layer. Further, the ink-ebsortsing 
layer is not particularly limited so far as it is constructed by ink-absort>able substances. The ink-absoibing layer can be 
constructed by a polymer, and as the polymer, there are enun^erated. for example, natural polymer or a derivative 
thereof, a oellutose derivative^ an olef tne-based polymer, an acrylic4)ased polymer, a styrene-based polymer, a vinyl- 
based polymer (a vinylacetate-based copolymer and a viriylother-based copolymer, etc.), a vinylaicohol-based polymer, 
and a polymer derived from a polyalkytene oxkJa. a polyester, a polyanidei, a polycaitxinateL a polyurethane. a potysul- 
phone, and an epoxide, etc. The polymer may have a hydrophilic groip (an acidic group such as cartX3xylic group and 
sulphonic group, or a salt thereof, and a basic gro(p. or a salt thereof). In an inkHet recording method, since a water- 
t>ased ink is often enrrployed, an ink-alDsorblng layer is preferat>ly constructed by a polymer (a hydrophilic polymer) hav- 
ing an at)Sorb(ng property regardless of being water-soluble or water-insoliMa 

[0417] As the hydrqphilic polymer, there are erumerated. for example, a hydrophilic natural polymer or a derivative 
thereof (for example, starch, corn starch, sodium alginate, gum arabic. gelatine, casein, and dextrin, etc.), a cellulose 
derivative (for example, a methylcellulose, an ethylcellulose. a hydroxyethylcelluksee. a cartx>xymethylcellulose, a cellu- 
lose sulphate, and cyonoethyloelluloee. etc.). a vinylaloohol-based polymer (for exarrpte. a polyvinylaknhol ansS an eth- 
ylene-vinytalcohol copolymer, etc.), an ethyl ene-based copolymer (for example, an ethylene-maJeic anhydride 
copolymer, etc.), a vinyl acetate-^oased copolymer (Ibr example, a vinyl acatate-riiethylacrylale copolymer and a vinyl 
acetate-ailylett^ copoiymer. etc.). a polyelkytene oxide (for exanple. a polyethylene oxide and an ettiylerw oxide-pro- 
pyiene oxide bkxk oopolymer. etc.). a polymer having carbaxylic gitxjp or euphonic group and a salt thereof (a 
poly(meth)acrylio add or a salt thereof (an alkali metal salt such as an ammonium salt and a sodium salt], an acryf c- 
t>a8 d copolymer such as a nfieihytnnethacrylate-(meth)acrylic add copotymer and an aaylic add-polyvir^alcohol 
copolymer, etc], a vinylether-based copolymer (a polyvinylalkyytether such as a pdyvinylmethylether. a polyvinyl- 
isobutyl ether, and a methytvinyfether-maleic arti^ride copolynw). a styrena-based oopolymer [a styrena-maJeic anhy- 
dride oopolymer. a styrene-(meth)acrylic add oopolymer. and a sodum polystyrene suiphonate). and a sodium 
pdyvinylsulphonaie]. a polymer having nitrogen (or a cationic polymer) or a salt thereof [Tor example, a quaternary 
ammonium salt such as a polyvinybenzyttrtmettiyt ammonium chloride arvl a polydiallytdimethyl ammonium chloride, a 
hydrochrolate of a pdydimetfiylaminoetfiyl(meth)acrylate. a polyvinyl pyridine, a polyvinyl imkiazde^ a polyethylene 
imine. a polyamkJe pdyamine. a polyacrylamida. arvl polyvinyl pyrolidone^ etc.], ete. Tha hydrophilic pdymars can be 
enrployed solely or in combination of two or more kinds. 

(04101 Of the hydrophilic polymers, there are preferred the cellulose derivative (particulafly. a hydroKyethylcellulose. 
etc.). the vinylalcohol-based pdymer (particularly, the polyvinylalcohol. etc.). the vinylester-l>ased copolymer (particu- 
larty. a vtnylacetatB-based copolymer, etc.). and polyvinyl pyroidone, etc. 

[0419] Further, there Is also preferred the hydrophilic polymers having at least one functional group selected from a 
polyoxyalkylene unit, acetoacetyt groins, caitttxyllc group, an acid anhydride group, and annino groupi 
[04201 As the hydrophilic polymers having a polyoxyalkylene unit, tiiere are enumerated, for example, a oopolymer (a 
modified vinyl acetate-based resin) with a vinyl moruxner having a vinyl acetate unit and a polyoxyalkylene unit [lor 
exanple, a (meth}acrylate and allylether, etc.], etc. Such the copolymer can be obtained, for axanpla, as a product of 
the trade name of *OKS-7l58G' from Nfuyi Gosei Kagaku. Ltd. 

(04211 The hydrophtSc polymers having acetoacetyt groip include, for example, a hydrophilic polymer having ace- 
toacetyl group produced by a readion of a hydrophific pdymer having hydrcxyf group with acetoacetic add ester, for 
example, an acetoacetyt groip-modrfied vinyt acetate-based copolymer (a pdyvinyfalcohQl having acetoacetyt group 
and a cellulose derivative having aoetoaoetyl groif^ etc.). Th aoetoacetyl group-modified vinyl acetate-based copdy- 
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mer can be obtained, for example, ais a prcxjuct of the trade name of **Z-320* fronn Nihon Gbsel Kaoaku Kdgyo. Lid. 
10422] The carboxytlc group-modNled hydrophlflc potymer Indixles (a) a caibaxyllc group-modified polyvlnylaloohol. 
for example, a partial! y-saponifiad product of a copdjrmer of a vinylester (a vinyl acetate, a vinyl propi nate, and a vinyl 
format ) with an unsaturated monomer having caiboxylic group (a monocarboxyfic acid such as (mBth)acryf c acid, a 
dicartx>xyl»c acid such as maJeic add, fumaric acid, and itaooric acid, an add anhydride thereof, or a monoallcyt oGter], 
as a specific example, there are induded a 6tyreneKmelh)ecrytic acid copolymer, a (meth)acrytate-(meth)acryl}c acid 
copolymer (a methytmeChacry(ate-<meth)acryllc acid copolymer}, a saponified product such as a vinyl acetate- 
(meth)aorylic add copolymer, (b) a polysaccharide haviriQ carboxyfic groups, for example, a cartx)xylic-C|-alkyl ceQu* 
lose, a carboxymethyl dextran. and alginic add. etc. 

[04231 The hydropNlic polymer having an add anhydride group includes an alkytvtnylether-maleic anhydride copoly- 
mer (a methyMnylether-maleic anhydride copolymer, etc.). an ethylene-maleic anhydride copolymer, a vinyl acetate- 
maleic anf^fde copolymer, a styrene-malelc anhydrtde copolymer, and a (meth)aaytlc add-malelc anhydride copol- 
ymer (a methyimethacrylatd^aleic anhydride copdymer. etc.), etc. 

(0424] The hydrophiic polymer having an amino group indudes a polyamide-polyamina a pdyvirrytamine. a partial ly- 
saponified product of a poly(N-viny1fQrmamide). and a polysaccharide having an amino groip (an amino dextran arvl 
chitosan. etc.), etc. 

[0425] Other preferred hydrophlllc polymers Indude a hydrophiic polymer having ^xuy groups. The hydrophiic pol* 
ymer having epoxy groups may be any one of (1 ) a homopdymer or copoiynr«r having a monomer unit having an epoxy 
group arxi (2) an epcxidizad resin by epcocidation of a resin. As the monomer having epoxy crotps. there are exempli- 
fied, for example, allylglycidylether. glyddyl methacrylaie. g^yddylacrylate. methaliytglycidylether. 1 *ailytaxy-3.4- 
epoxybutane, l-(3-butenyloxy)-2,3'epoxypropane. and 4-virtyl-l-cydohexene-i ,2 -epoxide, etc. As a preferred mono- 
mer having epaxy groL^, there are included allylsf ycidylether and glycidyl(meth)acry1ata. etc. 

[0426] As a copolymerizable monomer which is copdymerfzable with the monomer having epoxy groups, there can 
be employed vinyl aoetate and the previously-ewenplif ied copolymerizable monomers, particularly, vinylesters (vinyl 
acetate, etc.). viny^Dyrolidone. a (meth)acry1ic-based monomer (a Ci.Balkyl(meth)acry1ata, etc.). and a monomer having 
carboxyfic group or a salt thereof ((meth)acrylic add or a salt thereof), etc It is to be noted that in the pdymers. a unit 
in the vinylesters may construct a vinytalcohol unit by hydrdysiSw 

[0427] Further, an ink-absorbing layer may also contain a cationic polynrer having a crosslirkable grotp. The cationic 
polymer having a crosslnkable groip can bs constructed by (1) a polymer of a monomer including at least a catfonic 
rvKmomer and a crosslnkable monomer, and (2) a polymer cl a monomer containing at least a catioric nwnomer, a 
crosslnkable monomer, and a fydrophilic monomer. A preferred catfonic polymer can be constructed by the polymer 
(2). 

[042a] The cationic monomer includes, in addition to a variety of nnonomers having tertiary amino group or a base 
thereof, a variety of monomers having a group which can form a quaternary ammonium tsaaic group or a quaternary 
ammoniun t>asic group. 

[0429] As the cationic monomer, there are enumerated, Ibr example, a di-Ci ^al<ylamino-C^.3alkyl(meth)acryiicam'de 
or a salt thereof [tor example. dimethylaminoethyl(meth)acrylBnvde, diethylamino ethyl(meih)acry1amide, dinriethylami- 
noproyl(nneth)acrylamide, and diethylaminoproyl(nneth)acrytamide or a salt thereof], a di-C^^alkylamino-Cz. 
3al«yt(mflth)acryUita or a sah thereof [tor example. dimethylamir«iethyl(meth)Borylate. dethytamlnoethyl (m8th)aaylate. 
dffnethylamlnoproyl(meth)acrylate. and diethytaminoproyl(meth)acry1ate or a salt thereof], a di-Ci.4alkytamino-C2. 
3al<yl grotp-sutxtituted aromatic vinyf corrpound or a salt thereof [for example, 4-(2-dim6thylaminoethy1)styrene and 
4-(2<limethy1aminopropyl)styrene, or a salt thereof, etc.], and a ritrogen-contained heterocyclk: monomer or a salt 
thereof (Tor exarrple, vinylpiridine. vinyf imidazole, arxJ vinylpyrolidone, or a salt thereof], etc. As the salts, there can be 
exemplified a salt of a halogenatad hydrogen (a salt of hydrochtoric acid and a salt of hycAT^gen kxomide. etc.). a salt of 
sulfuric add. a salt of alkyi sulphuric acid (a salt of methylsuiphuric acid and a salt of ethylsulphuric acid. etc.). a sah of 
aKytsUphonfo add, a salt of allylsulphonic acid, and a salt of a caiboxyic acid (a salt of acetate^ etc.). eto. It is to be 
noted that the quatemary ammonium base may be also produced t>y a reaction of a ternary amino group with an alkyla- 
tion agem (for example, an organic hatogenated conpourxi such as epichtorohydrin, mattiyldtloride, and benzyl chlo- 
ride). The catfonic rrxnomer can be errpioyed solely or in combination of two or rrcre kirvis. 
[0430] As the crosslintable monomer, there can be exemplified a variety of monomers having a self^rosslintable or 
react'rve functional group, for example, a morx)mer containing an epoxy groif) [for example, gfycidylmethaorylate. 
(meth)allylgtycidylether, 1*allyloxy-a.4-epQxybutane, V(3-butenytQxy-2,3-epaxypropane, and 4-vinyl-l'CycloheKene- 
1,2-epoxide, etc.], a monomer having methyld gmtp or a derivative thereof porexaniple, N-Ci.4alkoxymathyl(meth)acr- 
ylamide such as N-methybl (meth)Bcrylamide. N-methoxymethyl(meth)acrylamide. and N-butyfol{meth)acrylamide. 
etc.], a monomer having a hydrdyzaUe and oonden8at)le grotp such as a silyl group [tor example, vinyltrimethoxysi- 
lane, vinyHnethoxysilane, vfoyftribUoxysilane, virtylnwthoxydimethylsilane, vinylethcscydimethyisilane. vinyf sobutoxy- 
drnethylstlane, vinyldimethoxymethytsilane. vinyldiethaxymethylsilane. vinyttris (p-methoxyethoxy) silane. 
vinyfojphanylethoxysilane, vinyltrf)henoDcysitane, Y<vinylphenytainnoprof]yl)trinriethoxysilane, r<vinylberttytaminopro- 
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pyl) tiimethoxysitane. Hvinyipheny1annin(X>fopyO trIelhQxysilane. r(vinytDenzyfanninopnopyl ) triethojcysilanadhnnyW- 
imethoxyBilane. dhnnytdiethoxyslane. divinyidi (p-methoxyethoxy) slane. vinyldiacetaxynielhyfsilane. 
vinyttriacetoxysilane, vinylbts {dimemylamifM>)methyl6lane. vinylmethyWichlorositene. vinyldlmethylchtocositana vinyl- 
trfchlofosilane. vinytmethylphanylchtorofiiana, allyftrlethoxysilane, 3-allylaminopropy<trim ihoxysflana, allykJiace- 
tcpcymethyisilane. allyttriacetoxyslane. ailyibis (dimethylamino)mothyteilan©. allylmethyldichlorosilane. 
allyWimefhylchloiosilana, alfyNrchla-osilana. malhallyfphanyWichlorosilane, |V(me*h>acry1ojcyethyttrimethoxyslan^ p- 
(math)acry«oxy«tM triethoxysilane, T<n^>acry1oocypropyHriinethox^ r(meth) acryloxypropyttriethoxysilane. r 
(math) aoykwypropylmelhyldimethQxysilane^ r{n^eih)acryoxypropy!mGlhyWichloro6ite and Hmolhjacryloxypropyi- 
trifi (p -m6thoocyelhaxy)si!ane). and a monomer having an aaridinyl group (for axanpla, 2'<1-aairidinyl)at hyt{m0 th)ag' 
ytate. 2-<l«lrldInyOpropy1 (m8th)acry1ate. and 3-(l««zMdlny1)prop/l(meth)acfylate. etal. etc. The crosslhkaWe 
monomers can be employed solely or in combination of two or more kinds. 

10431 1 A prelerred crossllrtable monomer has a group capatte of condensHg by hydrolysis. parUcularly, an alteoys- 
ilyl group (a Ci.4alkoxy silyl group such as a melhoxy silyl group and an ethoxy sUyl ^oip. etc.). 
(04321 As the hydrophilic monomer, there are exemiTrifted. tor exampla a monomer having cartxwylic group (tor exam- 
ple, a mcnonrw having a free caitx>xytic group or an acid anhydride group such aa (meth)aaytic acid, itaoonic add. 
maleic acid, maleic anhydride, funwric acid, crotonic acid, and a salt thereof (an alkali nwtal ealt. an alkali earth metal 
salt, ammonium salt, and amine salt. etc)], a half ester of an unsaturated polyvalent caft>oxylk: acW or an anhydride 
thereof with a Inear cWn or branched chain alcohol having a cartxan nufT<>ef of 1-20 [for example, monomathyl 
maleate. monoethyl maleate. monobutyl maloate. monooctyl maleaie. and mDno-2-ethylhaxyl maleate. etcj. a mono- 
mer having hydroxy! ^14) (for example, a hydfOxy-C2.6alkyl(fne1*^)ac^te such as 2-hydroxyethyi(meth)acrytata, 2- 
hydroxypropyl(meth)acrytetG^ 3^raxypropy1(meth)acrylate. and 4-hydroxybutyl(melh)aaylatel, a monomer having an 
aiTide ^oup [for exanple. (meth)acrylamide, a.ethyl(meth)acrytamide, IM^ethyl(meth)acrylamide. N-butoxyme- 
thyl(mBth)acrybmida. and diacetone(meth)Bcrylamide. etc.], a monomer having a sulphonk: add group (tor example, 
styrene sulphonic add and vinyl su^phoric acid. etc.]. a monomer having ether group (tor example, vinyl ethers such as 
vinylmcthyl ether, vinylethyl ether, and vinylisopfopyt ether], a monomer having a polyoxyalkylene gro*) [for example, 
diethylene glycolmono{meth)acrylate^ triethyleneglycol mono{meth)acryiate. and a potyethylenaglycol mono(meth)aa- 
ylate. etej. ate. The hydrophilic mononner may be employed solely or h combinatfon of two or more Wnds. 
[04331 A preferred hydrophilic nnonomer includes the monomer having carfooxytic groip ((methjacryfic acid, rtcj, the 
monomer having hydrQxyl group [2-hydroxyethyl(n)eth)acfylate and hydnoxypmpyKmothjacrylale. etc], the monomer 
having a polyoxyaJkylwie unit [kx example, dietfiyleneglyool nrx)no(meth)acrylate. triethyleneglyool mono(meth)aa- 
ylate, and a pdyethylenegiyool morx>(meth)acrylate. etc.]. 

(0434] The monomers are usualy en^^oyed in oomtoination with a nonionic monomer in order to adjust a film-forming 
ability and properties of a coating layer. 

[0435] The nonkxiic monomtf indudes. for example, an aKyI ester [for example, a CvieakyKmeth)a£yytate such as 
methyl(meth)acry«ato. ethyl<meth)acrylate. piopyl(meth)acrylate. l8opropyKnieth>acrylate. butyi(m8th)acrylate, iso- 
buty1{meth) acrylate. t-butyi (meth) acrylate, hexyl (meth) aorytate. octyl (mcih) acrylate. 2-ethylhexyKmeth)acrylale. 
Iauryi(meth)acfytat6, and etearyl(meth)aay1ate]. a cyctoalkyi ester [for example. cycloh«xyl(meth)acrylate. etc.], an aryl 
ester (for exanple, pheny1(meth)acryiate, etc.]. an aralkyi ester [for exanple, benzyt(meth)acrylatB, etc.], aromatic 
vinyls [tor warr^e, styrene. vinyitoluene. and a-methylstyrona. etc.]. vriyl esters (far example, vinyl acetate, vinyl pro- 
pionate, and viny< ver^ate, eta), allyl esters (tor example, allyl aoetata. etc.). a monomer containing halogens (tor exam- 
ple, vinylidene chloride and vinyl chloride, eta), a vinyl cyanate [tor example, (meth)acrytonitrile. etcl and otefines (for 
exarrpla. ethylene and propylene, etc), etc. The nonionic monomers may be also employed solely or fn oontsination og 
two or more kinds. 

(0436) As the nonionic morxjmef. there are usually empfaiyed the a|.,6aM(nwth)acrylate (jparticulariy. a C2. 
loalkyiacrylate and a C^methalkylacrylate. etc.]. aromatic vinyls (particularly, styrene. etc.]. and vinyl esters [partfeu- 
lady. vinyl acetate, etc]. 

[0437] Use amount of the abave<leecrt)ed cationic monomer, the croeslinkable monomer, and the hydrophilic won- 
omer can be selected with in a range in vwhich water resistance and ink-absoibing ability, etc. are not detertorated. For 
exanple. the calionfc monomer (fbr exarrple. a monomer oontaining tertiary amino groip and quartemary ammonium 
base) is enjoyed in an amount of 0.1 -50% by mol (tor example. 1 -45% by md). preferably 0.5-40% by mol (tor exam- 
ple. 2-35% by mol), and more preferably 1-30% by mol (for example, 3-25% by moO or so in total monomers, and H « 
usually 2-25% by mol or sa Further, the crosslinkahle monomer is employed in an anKXjnt of 0.1-25% by mol, prefem- 
bly 0.2-20% by mol. and more prefo-ably 0.5-15% by n>ol or so in total monomers, and it is usually a3-10% by mol or 
sa Still firther. the hydrophilc monomer is employed In an amount of 0-50% by mol. preferably 0-45% by mol (tor exam- 
ple. 0.5-45% by mol). and more preferably 0-40% by mol(tor example. 1 -35% by mol) or so in total monomers, and it is 
usually 1 -20% by mol or sa K is to be noted that the residue of monomers is constructed by the previously-described 
the nonioric monomeis. 

[0433] Glass transition temperatu- of the cationic polymer can be selected within a range in which film-forming abili^^ 
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etc. is not delerloraled. to* example, it is -20 to 50"C, preferabty -10 to 40*C. and more preferably 0 to 30*C or sa A 
polymer having cuch the glass transition temperature can be adjusted by appropriately corrixring the above-de6crit>ed 
cationic monomers and crosslinkabte monomets witti optionally the tiydrophilic monomers. 

(0439] In a preferred embodiment of the present invention, an tnk-absorbing layer is constructed by the above- 
5 desaibed cationic polymers having a aosslinkaUe grotp and the atxsve-described hydrophitic polymers. Such the ink- 
absort)ing layer is particularly exoeltent in an ink-ebsortxng ability. In the case, as a preferred hydrophiiic polymer, there 
are enumerated a hydrophiiic polymer having a functional group which reacts with a reactive tunctiorei group (fbr exanv 
ple. an epoxy group such as glycidyl groufS, a group capable of condensing by hydrolysis such as methylol group and 
aKoxysityl group, an adiridynyl group) in the previously-deecrbed cationic polymer, fbr exampla. an acetoacetyl group- 
10 modified hydrophiiic polymer (an acetoacetyl grotp-modified vinyl aoetate-beeed oopolymer. etc.). a cartKMylic group- 
modified hydrophiiic polymer (a carboxylic group-modlfted pclyvinytal(X)hol and a cartxw)4ic group-contained polysac- 
charide, etc.). an ackj anhydride group-contained hydrophiiic polymer (an akytvlnylether-maleic anhydride copolymer, 
an ethylene-maleic anhydride copolymer, a vinyl aoetate-maleic anhydride oopolymer, a styrene-maleic anhydride 
copolymer, and a (meth]acrylate-maleic anhydride copolymer, etc.). and an amino grotp-oontained hydrophifc polymer 
IS [a pdyamide^yannine, a polyvinyl amine, and a parlially-hydrolyzed product of a ploy(N-vinyf1brmannide). an amino 
group-contained polysaccharide, etc.]. 

[0440] hi the above-described prefan^ed ennbodments. uee amount of the hydrophiiic polymers Is usually 50-1000 
parts by waght. preferabiy 100-500 parts by weig^ or so t>ased on sol'd content vwth respect to 100 parts by weigN of 
the above-described cationic polymer. 
30 (0441 ] In other prelenred embodiments of the present invention, a most outside layer in the inK-ab80ft>ing layer ie con- 
structed by a porous layer. 

(0442] The porous layer is. if it has a wetting ablity to a water-based inlc. and rt is capable of permeating into pores, 
not particularly lirrited. The porous layer can be usualy constructed by a variety of polymers, for example, an olefin- 
based polymer, a vinyl-based polymer, an acrylic-based polymer, a styrene-based polymer, a potyester. a pdyamide. a 

25 polycartxxiate. a polyurethane. a polysutphone. a pohrmer derived from an eponde, and a oelluloee derivativa, etc. 
[0443] A preferred porous layer has a high wetting ability to a water-based ink, and it has a sufficient hydrophiiic sur- 
face which is capable of permeating into pores. Such the porous layer can be constructed tjy a hydrophiiic polymer or 
a polymer which is rrKxf iied as t^ecoming hyc^ophilic. H is to be noted that the hydrophiiic polyrner or the polymer which 
is modif ied as becoming hyctopHlic means a polymer having a contact angle of less than 80"* (preferably. 0-60**. and 

30 particularly, 0-40** or so). The contact angle is an angle between a tangent to a water drop and surface of the polymer 
at an intersection between the surface of the water drop and the eurtace of the polymer r a state in which spreading of 
the ¥»ter drop stops on a surface of the polymer at room temperatures. 

[0444] As the hydrDphSic polymer, there can be employed the same hydrophiiic polymer as in the previously- 
descrbed inK-absofbing layer. Mora specif icaly. as the hydrophiiic polymer, there can be enumerated, fbr example, a 

ss cellulose derivative [a cellulose ester (an ester of an organic acid such as a cellulose acetate, a celluiose propionate, a 
cellulose butylate. a celiiose acetate-propionate. a cellulose acetate-txitylate. and a cellulose acetate-phthalate; an 
ester of an inorganic acid such as a cellulose nitrate, a cellulose 6ut)hate. and a cellulose phoephate; an ester of a 
mixed add such as a cellulose niferate-acelate. and a celluiose ether (an ethylcellulose. etc.). etc .]. an acrylic-based pol- 
ymer [tfie previousty-exenplffied poly(melh)acrylates. pol^cryloritrlla polyacrylamtde. poly-N-nnethylacrylamidei etc.]. 

40 a potyviny^yrofidone. a polyaikyleneoxide (a polyethyleneglyool. etc.), a ployvinylacetate and a completely- or partiallr 
saponified product thereof (a polyvinylalooho!. etc.), an ethyfene-vinytacetate copolymer and a completely- or partially- 
sapontfied product thereof (an ethytene-vinytalcohol copolymer, etc.], a polyalKylvinylether (a polymethytvinylether. 
etc.). a polymer having cart>Qxylic group or a sah thereof (a styrene-nrtaleic anhydride copolymer, an alkyi(meth)acr- 
yfate-(meth)acryfic add copolymer, and a methytvinytather-maleic anhydride copolymer, etc.). a polyamide. a polyeth- 

45 yiene imine. a potysu^hone. and a polyether sulpfione. etc. The hydrophifc polymers can be enployed solely or in 
oombination of two or nrxire knds. 

(0445] ft is to be noted that even a polyoletin-toased resin such as a polyethylene and a polypropylene, a styrerie- 
based resin such as a polystyrane. and a f luororesin which are a hydrophobic polymer can be given a hydrophiiic prop- 
erty by addition or coating of a surface active agent and a wettrig agent, eta. plasma-treating, and a corona-dischRrge, 
90 etc.. and the previously-described hydrophiiic polymers also Include the fiydrophobic polymer to wfiich a hydrophiiic 
property is given as descnbed above. 

[0446] The porous layer is preferably constructed by at least one selected from the celulose ester. (m6th)acryfonitrile- 
based polymer, (msth)acrylate-based polymer, and pdysu^phone-based polymer, and average pore dianneter is prefer- 
at)ly 0.5-5 |im or so. 

55 [0447] As a preferred cellulose ester tot forming the porous layer, ttiere are included an organic acid ester of a cellu- 
lose (for example, an ester with organ'c add having a cartxin number of 2-4 or so), particularly, a cellulose acetate (a 
cellulose diacetate and a celluiose triacetate, etc.). etc. 

. [0448] A viscosity-average polynMrixation degree in the cellulose derivative (the cellulose ester, etc.) iSi for example, 
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50-800. preferably 75-500. and more preferably 100-250 (|;>art'culaf1y. 100-200) or sa Ther can be also effectively 

einployed a cellulose acetate having the viscostty-average polymerization degree d 1 00-1 90 or so. 

[044d] Ih viscosity-average polymerization degree in the ceflulose ester Buch as a cellukk^ 

ured by an intrinsic viscosity method by Uda. et al (Kazuo Uda. Hideo Saitoh. Textile Sodety Journal. No. 18. No. 

5 1, pages 105-120. 1962). That is. a cellulose ester is predsely-weighed to dissolve in a mixed solvent of methylenechlo- 
ride/methanol-9/1 (weight mlio). and a sdulion having a predetermined concentration "c" (2.00 g/L) is prepared. The 
solutksn Is poured Imo an Ostwald viscometer, and there Is measured a time T (second) during which the solution 
passes through between marked lines in the viscometer at 25^*0. On the other hand, in relation to the mixed solvent 
atone, there is also measured a time Iq* (second) during which H passes Ihrouc^ asdescribed abova and the viscosity- 

w average polymerization degree is measured according to the following equation. 

[til-(lnTi„,)/c 

15 

DP-cnJ^io"^ 

(in the tormiia, T is a passing time (second) of the solution, and Iq" (second) is a passing time (secorxi) of the solvent. 
*cr is concentration (g/L) of the cellulose ester in the sdulion. i\ro\ is a relative viscosity. (iU is an intrinsic viscosity, arid 
20 DP is the polymerization degree.) 

[0450] The average substitution degree in the cellulose derivative can be selected from a range of 1-3 or so For 
exanpla. in a preferred celluiose acetate, an average acetylatlon degree is 42-62% (43^60%) or so, preferably 42-57% 
or so. 

[0451 ] Of tiie vinyl-tased potymers. the (mBth)acrytonitrfletesed polymer and the (me(h)aGrylatB-ba6ed polymer are 
25 prefened. That is. there are preferred at least one of homopdymersor copolymers of the (meth)acrylic-t>ased monomer 
selected from (meth)acrytonitrile and the (m6th)acrylate-based monomer, and a oopolymer of the (meth)acrytic*t>aGed 
monomers with other copolymerizable nr)onomers [a vinyf ester-tsased monomer, a vinyt-based rrx)nomar having a hst- 
erocydic ring, an aromatic viny1-t»sed monomer, and at least one monorrwr selected from apolymerizatjle unsaturated 
dicaroxytic acid or a derivative tiierafrom. etc.] 
30 [(M52] The (meth)aaylonitrle-based polymer indudes a potyacrylonitrile. a pdymethacrylonitrile. and a copolymer of 
(meth)acrylonftille with a oopolymerizal>le nwnomer. The copolymerizable morximenB indud, for example, a vinyl eeter- 
based monomer (vinyf acetate, etc.). a (meth)acrytic-based mononrter [(me(h)acrylc acid, a Ci.aali^meth)aay1ate. 
and a C^^alkylarnno-C2.4alky1(m6th}acrytate. etc.], a vinyl^sased rmnomer having a heterocydic ring containing nitro* 
gen (vtny^olidone. etc), or a combination thereof, etc. 
35 . [0453] As the (meth)acryiate-based pdymer. there can be exemplified a homopolymer or a copdymer of the above- 
described (meth)acrytic-b88ed nxxiomer and a copolymer of the (m6th)acrytiC'te6ed nnonomer with a copolymerizable 
monomer (a vinyl ester -based monomer, an aromatic vinyl nronomer, a polymerizaUe unsaturated dicaroxylic add or a 
derivative therefronr\ eta), etc. 

[0454] The pr0viQusly-da6crit>ed ponxis layer has a large rurriier of micra pores, and the micro pores nr«y bB any 
40 one of passing through -pores and nelike random shape pores. A preferred porous layer has usually a micro layer-sep- 
arated structure. In the micro layer-separated structure, a shape of the rricro pores is usually an indefinite shape, and 
in-egulariy non-drcular shape. 

[045S] Average partide diameter in the porous layer may be. for exanple. 0.001-10 ^im (for example. 0.005*10 fim). 
preferably O.OQS-S \im (for exanple. 0.01 ^ |Am), and nxre preferably 0.005-2.5 itm (for example. O.OOS-1 |im) or so. In 
45 the case that the average particle diameter ia less than 0.001 |im. an rik-absorbing ability is not improved so much and. 
in the case of exceeding 10 ^m, water resistance and printing quality are apt to lower. 

(0456] Porodty in the porous layer can be selected depending upon an ink^abaortxng property, and it is. for eKample. 
10-70% (for exanple^ 10-65%), preferably 1 5-69% (fpr example, 15-50%), and nnora preferably 20-60% (for example. 
20-45%) or so. 

m [0457] Thickness of the porous layer can be selected depending upon uses, and it is. for example. 1-1 (X) ^m. prefer- 
ably 3-50 \im, and particularly 3-20 \in% or so. In the case tiiat the tNdmess d the porous layer is less than 1 \ur\, water 
resistance is insuff ident and, in the case of exceeding 100 yun. it is anxious that an inK-atsoorbing property lowera Since 
the porous layer is tiigh in a wetting property, and it has a hydrophilic surface through wt^ch an ink suff identty pene- 
trates into the pores, in an ink-jet style method, flted ink is quickly atisort9ed into a hydrophilk; polymer by which the 

55 porous layer is termed. wt)eret)y. tiie surface of the recording sfieet can be apparentiy dried quiddy. 

[0458] The porous layer to be employed in the present invention may also t>e a porous membrane which Is oorrmer- 
cially supplied as a usual memt>rane filter. As a commerdaJly supplied product, there can be exemplified, for example, 
a niembrane liter made from a triacetyl cellulose (manufactured by Fuji Photo Fdm Co. Ltd.) arKi a membmne filter 
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made from a mixed cellulose of a thacetyl cefluloseAirtroceilutose (manufactured b/ Millipor ). etc. 
[0459] In the present Inventian. In order. to Improve water resistance, a crossllnkatte agent may be added to the Ink- 
absorting layer. As the crosGlinhable agent there can be exenplified. for example, an organic-based crossEnkabie 
agent (an amino resin, an epoxido-based compound, an amine compound, a polyvalent cartx»y1k: add or an anhydride 
5 thereof, a polyisocyanate. and a blocked type poiyisocyanate^ etc.) arid an inorganic-based crosstinkable agent (boric 
acid or a txxate. a ziroonium compound, a titanium compound, an aluminum compoml. a phosphorus compound, and 
a sllane coupling agent etc.). etc. IhB crossllnkable agent can be employed solely or In combination of two or more 
kinda - 

[0460] In the ink-absortxng layer, a curing agent (a curing catalyst or a curiig accelerator) may be added in order to 
to accelerate a currtg reaction. As the curing agent there are enumerated an organic tin corrpourxi. an organic aluminum 
compound, an organic titanium compound, an organic zirconium compound, an acidic compound, an tsasic compound, 
an ackilc phosphate, a mixture or a reaction product of the acidic phosphate wtth an amine compound. 
(046 1 ] The curing agent can be errployed solely or in oomfaination of two or more kinds. 

[0462] Further, in order to improve a fixing ability of a cotoring agent (a dye), there may be advantageously employed 

15 a binder for a dye. pertkxilarly, a polymeric binder for a dye. The binder for a dye (the polymeric binder for a dye) usually 
contain a cationic group (particularly, a strong cationic grxxjp such as guankJyl ^cup and a quaternary ammoniun salt 
type group) In the molecule. The binder tor a dye may be even water-soliiDle. As the binder for a dye. there can be exenrv 
pified. for example, a dicyan-based binder, a pdyamine-based txnder, and a pdycation-basad birxier, etc. The binder 
far a dye can be also amplayed solely or in oomtxnatkin of two or more kirxis. 

20 (0463] In Ihe lnk-absoft)ing layer, in oider to further improve an ink-abeorblng ability and a blocking resistance, there 
n^y be also added buk materials (pigments, etc.). As the bulk materials, there can be erxjmerated. for example, inor- 
gank: bulk materials (mineral bulk materials such as white carbon, tine-particle state caldum silkrats. zeolite, alumi- 
nomagnesium siRcate, calcine diatomacaous earth. fine-pertk:le state magneskim cartxxiate. fhe-partcle state 
akjnina. uVtca, talc, k^lin. dalamtkaolin. day. heavy caldum cartxrkate. light caldum cartxxiate. magnesium cartx)rv 

25 ate. titanium dioxkje. aluminum hydroxxle. cak:ium hydroMde. magnesium hydromde. magnesium silicate. cak:ium sul- 
phate, sericrte. bentonite. and sumedite), organic bulk materials (crosstinkable or noncrosslinkable organic fine 
partides such as a pdystyrene resin, an acrylk: resin, a irea resin, a melamine resin, and benzoguanamine redn. 
organic bulk materials such as a microbakwn. etc), etc. The biik materials can be appropriately selected and emplcyed 
sdely or in combination of two or mora kinds. 

$0 [0464] The ink-ebsorbir\| layer, within a range in which properties are rx3t deteriorated, may further contain usual addi- 
tives, for esQmple. a dispersant. a surface active agent, a fluorescent ooatir^g. a pH regUator. a defoaming agent a wet- 
ting agent a coatabHity improver, a thickener, a lubricant, a stabilizer (an antioxidant an ultraviolet ray absorbent, a 
thermal stabilizer, etc.), an anti-static agent, an ami-bkxJdng agent, and an antiseptic, etc. 

(0465] The thickness of the ink-absorbing layer can be seieded depending upon uses, and H is. for example. 5-50 \uTn, 
35 preferably 10-30 fim, and usually S-30 jun or sa In the case that a porous layer is formed as a nvst outsde layer for 
the Ink-absorbing layer, the total thicknees of the ink^absorbing layer is 5- 1 SO |im. and preferably 8-50 vvn or so. 
(0466) The inK^at)6orbing layer can be formed by coating a coating liqukj containing the previoudy-descrbed vik- 
at>50rtXLt>le polymer (a hydrophilic polymer) on a base material, and then drying. The coating liquid fraving an ink- 
absortsing properties oonstruded t>y the hydrophilic polymer and a soivant (water or an organic solvent), arxj it may corv 
40 tain tine additives. Further, a filnvike ink-absorbing layer may be even laminated by sticking on a base material optbrv 
aly using an adhesive, etc. Still further, in the case that a porous layer is fonned. the other ink-absoibing layer ekle can 
be also laminated on a base nwteriaJ by stidong optionally uang an adhesive, etc. after forming a laminate of the 
pomus layer with an other irk-absorbing layer. 

[0467] The porous layer may be laminated optionally using an adhesive, etc.. and. it can be formed kiy. for example. 

45 (i) a phase separation method in which a polymer is micro-phase-separated using a good solvent and a weak sohrent. 
(ii) a foaming method in which pores are formed by foaming a pdymer. (ii) a stretching method in which a polymer flm 
is stretched, (iv) an Irradiation method by an ionizing radiation in which pores are formed by irradiating an k)nizing radi- 
ation on a polymer film, (v) an esdracting mettiod in which pores are formed by extracting and removing soluble compo- 
nents from a film prepared by the eoltbla oonponents (potymers. inorganc saHs. eta) to solvents and imolutsle 

50 polymers to solvents, and (vi) a sintering method in which pores are tomied at dearance between partides bf bonding 
organic particles (polymer particles, etc.) or inorganic partides by a birxier. A preferred method ir>dudes the phase sep- 
aration n>ethod (i). particutarty. a method in which pores in the porous layer are formed after coating a coating liquid corv 
taining a pdymer on a base material or other tnk-absort)ing layer (ttvtt is. a method for fomning micro pores of the 
porous layer in a fSrrvforming step). 

55 (0468] In the phase separation method CO. the micro pores in the porous layer may be tonmed by a wet phase-conver- 
sion method (that is, a metfwd in which micro pores are formed by applying the weak solvent to the polymer through 
spmying or immersing on the coated layer after coating a good edvent solution of a polymer on the nk-absoibrig layer). 
However, it is more preferred to form by a dry phase-conversk)n-method (that is, a method In which a porous layer is 
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formed by causing a micro phase-separation throuoh ewaporatino and drying solverrts after coating a ooatino liquid con* 
tainrg a polymer, a good sofvent solution to the polymer, and a weak solvent to 1h polymer having a higher bofling 
point than the good solvent on the ink-absort>(ng layer) in view of mass production. 

[0469] In the dry phase-conversion method, the good solvent having a lower boiling point predonrinarrtiy evaporates 

5 t>y dirying after coating the coating iiqukf containing a polynner, a good solvent, and a weak solvent and solttoaity of the 
polymer k>wers with a progress of evaporedion of the good solvent. resUting in that the polymer forms a rricelle (a gela- 
tion phase) and causes a phase-separatfon Itom a ¥¥eak solvent phase. By a progress of further drying, a network 
structure is formed by ooagulatforvcontact of micelle, resulting In that a porous phase having nicro pores between par- 
ticles 18 formed by the completion of o/aporation of the weak solvent. . 

10 [04701 In the dry phase-conversion method (a dry phase-separation method), it is important to use a sohrent (a higher 
txNiing poim solvent) having a higher boiling point than the good solvent as a weak solvent. In the dry phase-separation 
process. In ord er to control pore diameter of the porous layer. It Is Important to select a good solvem and a weak solvent. 
The good solvent and the weak solvent can be experimentally selected, depending upon the kirrJ of polymers, from a 
variety of solvents such as aiphatic hydrocarlxxis (hexane and octane, etc.). cyckwlphatic hydrocaitwns (cyctohex- 

15 ane. etc.). aromatic hydrocartions (toluene and xylene, etc.). halogenated hycftrocarbons (methylene chforkle and eth- 
ylene chforide. etc.). alcohols (methanol, ethanol. and butanol. etc.). esters (methyl acetate and ethyl acetate, etc.). 
ketones (acetone and methytethytkBione. etc.), ethers (dloxane. diethytether. and tatrahydrofuran. etc.). and cellos- 
olve& The content of the polymer in the coating liquki can t>e selected depending upon polymerization degree, etc. of 
the polymer and. for exampla it is 5-30% by weight, preferably 5-20% by weight and portkxjlarfy S-1S% by weiQ^t or 

20 sa The coating fiqukj is cast or coated on a t»se nriaterial by. for example, a roll coater. air-Mfe coater. t)lade coater. 
rod coater, bar coater, comma cater, gravure coater. and silk screen coater method, etc which are a commonly ueed 
method. 

[0471 ] In the ink-jet reconJng method, pctures are formed on the recordrig sheet by spraying ink con^ponents such 
as a dye ink or a piQrnent ink fmm a side of the ink-attsorbing layer. In such a recorded matter, since recorded pictures 
25 are formed on the ink-abaoibing layer (m the case that a porous layer is formed, pores In the porous layer or other ink* 
absofbing layer), the picture images are excellent In water resistance and durability. 

[0472] Particularty, in the case ttiat the ink-absorbing layer is constructed tiy a catfonfo polymer having a croeslinkBble 
group arxi a hydmphic polymer and in the case that a porous layer is formed as a most outside layer of the ink-absorb- 
irig layer, an ink-at)sartxng property, a printing property, and water resistance are remarkably improved. It is to be noted 
30 that in the case that the pigment ink is employed as a oonnponent for an ink. although the recorded pk;ture images are 
excellent in water resistance, in the case that a porous layer is formed as a ntost outside layer of the ink-absorbing layer, 
even though a particle-state cotoring agent such as the pigment ink. since fbdng is carried out by being taken into tfie 
pores of the porous layer, water resistance can be largely irrprcmd. 

[0473] In the recording sheet 2 of the present invention, since a delayed-tacfc layer is formed on an opposite side of 
35 the ink-Absorbing layer, it can be readily stuck on a desired article such as. for example, a wood free paper, a coat 
paper, a plastic film, gtass^ and a metal by a simple operation of heating before or after form'ng pic^re images on an 
ink-absorbing layer. 

[0474] In the recordng sheet 2 of the present invention, since a specif ied component is employed as a solid piastidzer 
constructing the deiayed-tadi layer, in the case that the delayed-tadc layer is formed, it can bB dried tay heating at a 
40 Ngher temperature, and not only productivrty can be improved but also t)focking is not caused whule nnairUaining an 
excellent adhesive properly eaen though it is stored for a fong time. 

[0475] Although the recording sheet 2 of the present Invention is useful as a recording sheet by an Ink-jet recording 
method in which small drops of an ink are sprayad to record, it can be also utilized as a priming sheet (paniojlarly, a 
sheet for a watar-bcsed ink) for an offset printing and a flaxo printing. 
45 (04761 The recording sheet 2 of the present oiventkDn is Ngh in productivity, and it is excellent in an adhesive property 
end. moreover, it is has a high blocWng resistanoa Further, H is eMcellent in en ink-absocbing ability, printing abiltty. and 
water resistance. 

[ShnnklBbeQ 

50 

[0477] In the shrink label of the present inventfon, a delayed-tack layer composed of a thermoplastic resin, a sdkl 
plastkizer, and a tackf ier is formed on a shrink film. 

[0478] As the thermoplastic resin, there can be empfoyed the same thermoplastic resin as in tfie previously-described 
thermoplastic resin connposition descrbed in the present invention. Glass trensHkin tenparature (Tg) 'm the thermoplas* 
59 tic resin can be appropriately selected in coruideration of the kind of materials to be stuck within a rang in which there 
are not deteriorHted an adhesive property and an anti-blocking property in the case that a pressure-sensitive adhesive 
sheet is prepared. It is usually -10 fo 70*C or go. preferably -10 to 25«C. In the case that the glass transition temperature 
is less than -lO^Ci a btocking resistance is apt to become k>wered and, in the case that the glass transitfon tenperature 
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15 too high, an adhesive property is apl to become lowrered. 

(0479] The present InvenHon Is mainly characterized tn that a solid ptastlcbcer Is employed In combination of com- 
pounds included in at least two kinds of compound groups of four kinds of oorrpound groups composed of the multiester 
compound (i) ^irst conpound groip). the phosphorus oompourKt (lia} (second compound group), the diester compound 

5 (iia) (third compound group), and the dicyclohexylphthatate (fourth oonrpound group). 

[0480] Of the previou6ly-deGcrt)ed muttiecter compound, there is preferred a miti ester oonpound of the previously- 
desabed (At 1) a sut>stltuted cydohexanol substituted by at least one of an alkyl grotp arxb having at least 3 cartxins 
in the alkyl gro^> or (A21) an alcohol having a bridged ring containing at least one of a siv-membered saturated carbon 
ring to wNch hydroxyl group or hydroxymethyl group is bonded with the (B) a polybasic acd. 

to (0481 ] The sofid plastk^ers are tie Game c» in the previou&ly.-descn'bed thermoplastic resin composition 1 described 
in the present inventkm. 

[0482] tn the present Invemton. the solid plastidzer Is employed In combination of at least two kinds of compound 
groups of four kinds of compound 9raLf>s of the 0-(i^)- ^ embodiments thereof, there are enumerated (1) a com- 
bration of the multiester compound (i) with the phosphorus conrx^und (iia). (2) a combination of the miitiester com- 

ts pound CO ^ diester compound (iia), (3) a combination of the multiester compound (i) with the 
dicyclohexylphthalate (iv). (4) a oomblnatk)n of the phosphorus oonpound Oia] with the dieeter compound (iia). (5) a 
' combination of the phoesphorus conpound 0ia) with the dicyclohexylphthatate (Iv), (6) a combinatton of the diester com- 
pound Qm) with the dicydohexylphthalate (iv). (7) a con^Mnation of the muHiester oonpound (i) with the phosphorus 
corrpourxi (iia) and the diester compound (iiia). (8) a oombinatton of the muftiester compound (S) with the diester conv 

20 pound Ciiia) dicydohexylphtfialate Ov). (9) a combinat'on of the phosphorus compound (iia) with the diester 

compourxf (iiia) and the dicyclohexylphthalate fiv), and (10) a connbination of the muftiester compound (i) with the phoe- 
phorus compound (ita). the dieater compound (ilia), and the dicyclohexylphthalate (rv). Of those, there is preferred a 
combination including conpounds included in at least two oompourvjs groups of the three kinds of the compounds 
groups of the multiester conpomi (i). the phosphorus compound (iia). and the dieeter compound (iiia). 

25 [0483] The compounds included in at least two compounds groups of the tour kinds of the compounds groups are 
prelefably employed in tfie amount of, Ibr example, 1-99% by weight or go, particularly 5-95% by weight or so arxl, 
above all, 5-80% by weight or so with respect to total solkl pfastidzer^. 

[0484] In the present invention, the content of the eolid plastk:izer in the dslayed-tack leyer is. for example. 30-1000 
parts by weight, preferably 100-1000 parts tcf weight, more preferably 150-900 parts t>y weight, and particularly 200- 
5(? 800 parts by weight or so based on 100 parts by weight of the thenrhcplastic resin. In the case that the content of the 
solkl plaslicizer is tees than 30 parts by weight, suff tcient tackiness Is not occaBlonaly produced in heating and. in the 
case of more than 1000 parts k>y weight, cohesive force towers, resulting in that adhes(\« strength Is not oocastonally 
produced. 

[0485] In the shrink label of the present invention, since different kind of corrpounds included in ttie at»ve-deacrlt>ed 
ds specified conpourxis groups are enployed in combination of a plurality of kinds as the solkl plastidzer tor allowing to 
contain in the delayed -tack layer, those are readily pla6tici2ed by being melted at a sticking temperature of the label, 
and reaystallization o1 the solto plastldzef is delayed, resulting In that a Ngh transparency and adhesive ability are 
nnaintained over a tong time of period. F6r tfuit reason, it can be firmly and stably stuck on a vessel, etc. such as a bottf e 
for a long time of period. 

40 [0486] h tiie present invention, other solid plasticizers except the above-descrbed ones may be optionally enployed 
within a range in which an effect in the present invention is not detertoreted. As the other sold plasticizers to be coenv 
ployed, there are enumerated the same compounds as in the thermoplastic resin composition 1 of the presem invention 
descrtoed hereinat>ova 

[0487] As a tackif ier constructing the delayed- tack layer, the same ones deeaibed hereinabove can be errployad. The 

45 tackifier may be also emptoyed in combination of two or more Ignds. 

[0488] The content of the tackifier in the delayed-tack layer is not particularly limited, and it osn be appropriately 
selected according to the combination of the thermoplastic resin with the solid plasticizers. In usual, H is preferably 
enployed the amount of 10-600 parts by weight, and preferably 20-500 parts by weight based on the 100. parts 
weight of the thermoplastic resin. 

50 [0489] In the delayed-tacK layer, within a range in wtich properties are not deteriorated, there may be added usual 
additives such as, fbr example, an auxiliary tor film-forming, a detoaming agent a coatabinty irrprover, a thickener, a 
Itisricant. a stabilizer (an anttoxklarrt. an ultravtolet ray abaorbertt, a thermal stat>ilizer. etc.). an anti-static agent, and an 
anti-t)locklng agem Onorganic filers and organic fillers), etc. As the auxifiary tor film-forming, the pr8viously-de&crit>ed 
ones can be emptoyed. 

55 [0490] Ihe delayed-tack layer can be formed by coating the ttiernmplastic resin composition containing the thermo- 
plastic resin, the sofid plasticizers. and the tackifier on the shrink flm. For exarrple. the delayed-tack layer can be 
formed by coating a water-teased oonposition in which the thermoplastic resin is (Aspersed in water, or by coating after 
dissolving the thermoplastic rasin, etc. in an organic solvent and, or by coating after thermaly melting the thermoplastic 
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resia etc. Of those, there is preferred a method of coating a wat r-baeed compoeition in vvhtch the thermoplastic resin 
is dispersed in water. 

[04d1 ] In the previouslyKJescrilMd water-based oomposition, a dispeisant to be employed for dispersing the thermo- 
plastic resin is not partioilarly United, and there can be employed any one of an aniontc-based. a cationic-based. and 
5 a noniontc based cSspersants which are conventionally publicfy-knoMtm. As the anionic-based dispersants. there can be 
enumerated caitxixylates. sulphates, su^onatee, and phosphonates, etc. Of those, an ammonium carboxylate is pre- 
ferred. As the nonionic-based dlspersarrts. there can be enumerated a polyethylene glycol type and a polyvalent alcohol 
type ones, etc. 

(04921 As a method for preparwig the prek/iously-descrii^ water-based compodtion. there can be also empipyed a 
10 variety of methods which are conventionally publidy-knowa For exanple. as the preparation method, there are enu- 
merated a mettxxi in which respective c omp on e nt s constructing a delayed-tacK layer are in advance mixed, and then, 
dispersed In water, a method In which a solid ptasilclzer Is dispersed In a thermoplastic resin emulsion and a tacMfler 
errulsion, re^ectively, followed by mixing thereof, e method in which a solid plastidzer is dispersed in water, followed 
by mixing a thermoplastic resin emulsion and a tacKifier emUsion with the dispersed liquid. As a method for dispersing 
IS the solid plasticizer into the emulsion or vvater. there can be oxemplffied a method in which a moften solid plasticizer is 
dispersed, a method in which a solid plasticizer is dispersed while finely-powdering, arxl a method in w^ich a finely- 
powdered solid plasticizer is dispersed, etc. 

(0493] h is to be noted thai the thermcpiastic resin enxilsion may be even prepared by an emulsion polymerization 
arxi. further. H may be also prepared by emulsifying optionally using an additive after obtaining a pdymer by other meth- 
20 ods GKcept the emulsion potymerization. For example, a thermoplastic resin emulsion can be prepared by emulsifying 
while adding water after addir>g an additive (for example, an emuleif ier, pH-reguiator, and acid, eta} to an organic solu- 
tion containing a polymer polymerized under the presence of a water-aolubie organic sohrent (an alcohol, etc. such as 
isopropyl alcohol), and then by removing the orgaric solvent 

(0494] In the solid plasticizer in the water-t^sed oohposition. average particle diameter is preferably 0.5-20 |im or so. 
25 and more preferably 1 -1 5 fim or so. In the case that the average particle diameter is less than 0.5 ^n\ it is anxious that 
a blod<ing resistance occasionally lowers or productivity lowers because of requiring a long period tor aushing. In the 
case that the average particle diameter is more than 20 jinn, a coating surface become roughened, arxi it is arudous ttwt 
a quality of a label lowers. 

[0495] As methods for coating the thermoptastic resin composition, there can be enumerated by. tor example, a 
30 method in which there are used a roll coater. an air-knife ooater. a blade coater. a rod coater. a bar coater. a comma 
cater, a gravure ooater. and a sHksaeen coater. eta Thickness of ttie delayed-tack layer is. lor example. 4-20 fim. and 
preferably 5-15 pm or so. 

(0498] In the shrink label of the presem invention, as a shrink film which is a base material, there can be employed a 
thermally-shrinkable plastic fim which shows a thermal I y-shrinkatile property to at least one direction, and which is 
35 pubidy known and, for example, a pdyvinylchioride; a polyolefine such as a polyetfiylene arxi a polypropylene: a sty- 
rene-twsed resin such as a polystyrene: a polyester such as a pdyethytene terephthalate; and a monoaxially or biaxi- 
aiiy-oriemed film conrposed of a compoarte material thereof, etc. tiiicfaieGS of the shrink film is. lor example. 1 5-1 50 ^m. 
and preferably 20- 1 20 (im or so. 

[0497] In at least ona surlace of the shrink film, a printing layer may be formed in which characters arxi designs, etc. 
40 are printed. 

(0498] The printing layer can be formed through printing tyy usual prirrting mettxxte (for example, a letterpress prrttirKI. 
a planography. and a gravure printing, etc.). 

(0499] Between the shrink film and the delayed tack layer, a concealing layer may be formed. In the shrink label having 
the oorx^aling layer, in the case that it is applied to vessels, etc. already printed, unnecessary expressions can be con- 

45 cealed from the view which are drectly printed on the vessels, etc. The concealing layer can be formed by printing or 
coating a oomposition containing a substance having a oorweaf ng property using usual printing methods or coating 
methods. For example, the concealing layer can be formed by printing a printing ink containing the substance having a 
concealing property, a vehide (an oil, a resin, e solvent, and a plasticizer, etc), and additives (wax and a surtee active 
agent, etc.) using usual printing mettxxis. 

50 (0500] As the sut^slance having a concealing ability, there are enumerated, tor example, a white pigment such as tita- 
nium oxide und nnc oxxje. a t>lack pigment such as cartxxi black, a pigment such as a tslue-colored pigment arxf metal 
powder such as tHonze powder, etc. The resin constructing the vehicle is not particularly limited, and ttiere are enumer- 
ated, for Bxampte. natural resins (rosin, shellac, and gilsonlte). natural resin derivatives (rosin derivatives, etc.), and 
synthesis resins (a phenol resin, a ketone resta a pdyvinyk^htoride. a chtorinated polypropylene, an acrylic resin, a pd- 

55 yester resta a polyamide resin, and a celluloae derivativei etc.). etc. There is preferred the use of a resin which ties an 
affinity to the thermoplastic resin constructing a delayed-tacfc layer in order to prevent peeling from the delayedHack 
layer on the ooncealing layer. The concealing layer may be formed t>y a pluraity of layers. It is to be noted that in the 
case that a printing layer is formed on the aurface of the delayed-tack layer side in the txsth surfaces of the shrink film. 
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the conceaJino layer is formed betwreen the printing layer and the delayed-tacK layer. Thickness of the concealing layer 
fs^ for example. 3-20 Mm. preferabty 4-1 5 or sa 

[0501 1 Further, in order to give metaiic qIogb. a metal-deposited layer may t>e formed t>etween the shrrk film and the 
detayed-tack layer. H ts to be noted that in the case that a printing layer is formed on the surface of the delayad-tack 
layer side in the both airfaces of the shrink film, a metal <Jepo8ited layer is formed between the printing layer and the 
delayed-tack layer. As metals for oonstructing the melal-deposrted layer, there are enumerated, tor exanrple. aJuninum. 
chromium, and nid<el. etc. The deposHed layer Is formed by. tor example, a vacuum depositing method, vi Ion-plating 
method, and a spattering method, etc which are a usual method. Thickness of the metal-deposited layer is, for exam- 
ple. 0.01 -0.5 mhx and preferably 0.02O.3 ^m or sa 

t0$02] Although the shrink label of the present invention may be even flat-state, it is often employed in a cylindrical 
shape in which the deleyed-tack layer is employed as an inside. The shrink label of the present hvention can be 
employed fdr. tor example, a plastic vessel such as a so-called PET bottle, a glass vessel, and a metallic vessel, etc. 
10503] In the shrink label of the present invention, since the conpouxis contained in speciied conpound groups are 
employed in combination of at least two kinds of compounds as a sold plasticizer to be contained in the delayed*tack 
layer, tackineas can be readily produced by heating, and recrystallization of the sold plasticizer can be delayed, result- 
ing in that an excellent transparency and acheslve strength can be maintained for a long time of perfod. For that reason. 
It can be f Inmly and staUy fixed on an artk:le to be stuck such as vessels for a long time o1 period. 

[\Afeter-based resin connpositfon and a water-based coating agent] 

10504] There are fllustrated respective components for copolymerization of resins which construct the water-based 
resin composition of the present Invention. In the present invention, a polymerizatte unsaturated monomer (G) having 
a hydrolyzeble silyl group is enpkiyed as one of the componentB tor copdymerizotion. 

(0505) By the use of the monomer (Q) as the components for copolymerization. the hydrolyzabia stlyl jyotp acts as 
a crosslinkable tonctional groip during forniing a coating layer, and water resistance, solvent resistance, and adhesion 
in the coating layer can become improved. 

(0506] As the polymertzable unsaturated monomer (G) having a hydrolyzable silyl group, there is enumerated, for 
example, the polymerizable unserturated nnonomer fiaving a hydrolyzable silyl groi4> represented by the formiia (13) 
shcMm in the pneviously-descrtoed themwlly- and pressure-sensHive adheshre 3 ol the present inventfon. In the tormti- 
lae. meanings d marks and examples of substituted groups are the same as in the above descrfTtions. 
(0607] The polymerizable unsaturated monomer (G) having a hydrolyzable slyl grotp includes, lor exanple. the com- 
pounds represented by the formulae {14)-(25) whk*i are shown as a polymerizable unsaturated monomer having a silyl 
group in the previoisly-descrtoed thermally-and pressure-sensitive adhesive 3 of the present inventioa In the formulae, 
meanings of marks and examples of sutsstiluted groups are the same as in the above descriptions. 
(05081 As the conr^nds represented by the previously-described fbrnxjia (14). there aire erwerated. for exarrple. 
vinyl trichfoffosilane. vinylnnethyfcffohforosilane. vinykiimethyl chtorosilane. vinylmethylphenylchlorosilane. isopropenyl 
trk:htorosllane, isopropenytnethykiichtorosilane, isopropenyl dimethyk:hk>ro8ilane. and isopropenylmeihytphenytohlo- 
rosilane. etc. 

[0509] As the compounds represented by the pr«rtously^escrihed formula (15). there are enumerated, for exarrple 
alyitrichlorosilane. allylmethyldichlorosiTane, and allykiimethyfohforosilane» eta 

(051 0] As the conpounds represented by the previously-described for nrula (16). there are enumerated, for exarrpfo. 
2-(meth)acrytoxyeihyltrichlorosilanet 3-{meth)acrylQxypropyl trichlorosilane. 2-(meth)acrytoxyethylmethyl dichlorosi- 
lane. 3-(meth) acrylaxypropytmetfiyl dcNorosilane. 2-(nrieth)aoryfoxyethyldimetfiy1chk>ro5ilafie, and 3-<meth)acryloxy- 
propytdimathytchlorosilanB. etc. 

(051 II As the conpounds represented by the previously-described formula (17). there are enumerated, tor exanple. 
vinyltrimelhoxyslane. vinyttriethaxysilane, vinyftrikxitoxysilane. vinyltri(hexyloxy)si!ane. vinyt1ri(octylaxy)8lane, vinyl- 
tri(decy1oxy)silane. vinyttri(dodecytaxy)silane. vinyklimelhaKymettiytellane, vinyldiethoxymelhylsilane. vlnytnethoxy- 
dirnethylsnane. vinylathoxydimethyteilane. vinylbutoxydimethytsilane, vinyktiphenytetto^lane, isoproperiy- 
nrimethoxysilane. isopropervttriethcixysilBne. isopiopenyltributaxysilane, isopropenyHri(hexyloxy)s3anB, Iscpropenyl- 
tri(octyloxy}silane. i80pmpenyflrl(decyioxy)8ilane. isop(XJpenyttri(dodecykxxy)siiane. isopropenyldimethCKymethyteilane. 
isopropenyWiethoxymethyl sHane. isopropenylmethaxydimethyisilane. isopropenylethoxy dimethyisilene. isopropenyl- 
butDxydimettiytslane. and vinytlris(2-methoxye1hoxy)6iIane. etc. 

(0512] As the compounds represemed by the previoudy-ilescribed formula (18), there are ef\*nerated. tor exan^le. 
alyltrimethoxyalane. vinybecyftrimethaxysaane. vinyloctyltrimethoxysnane. vlnylphenyltrimethoxysaans. vinylphenyld- 
imethoxymalhylsilane. viny^jhenyfmethoxycimethyl silane. isoprbpenytphenyftrimethOKysiane. isopropenylphenyl 
dmethODcymethylsilane. and cscpropenylphenylmethoxydimethyl silane. etc. 

(051 3] As the compounds represented by the formula (19), there are enumerated, tor example. 2-(meth)acrytoxyethyl- 
trimethoxysilan^ 2-(math)acrylaxyethyHriethoxysil8ne, 3'(nneth)acryfoxypropyl trimethoxysilane, 3-(meth)aaylaxypro- 
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pyltriethoxysilane. 3^metfi)aci>iOD(ypropylmethykfimethajcyslan 3-(indh)acrylQxyprapyl diethocysilane. and 3- 
(meth)acry1axypropyftri8(2-me1hoxyethoxy)8ilafie, eta 

[0514] As th connpounds represented by the previously-described formula (20). there are enumeraled. for example. 
3-(all y1 cKycartxriyt-<>pheny<erie-caftxixy)propy1tri melhaxysi lane. a-(alIyiGxycartx)ny1-o-phenyjene-caftx»cy) propyW - 
imethoxymethyl silane, 3-{ai\fioxyc6Jt>otiy\-<y^ dimethytsilano, 3-(iscpropeny<methyl- 

eneoxycartX3nyl-<H'^nylene-cafbaxy]propyttrimethaKy6i 3-(iGopropenytme(hyieneoxy caibonyl-o-phenylene- 
caitx»cy]pfopykjlmethaxyrnetfiylsilane, and 3-{l5aprcpeny1melhyleneoxycarbonyl*o^henytene<aitx)x)0prop^ 
di'methylGilane, etc. 

[0515] As the connpounds represented by the previously-described formiia (21). there are enumerated, for exanrv^te. 
3-{vinylphenylarnno)propyHrimethoxysflane, 3-(vinylphony<amino) propyttriothoxysilane. 3 (vinyibenrylamirx})propyitri- 
methoxy silane. and 3*(viny(berizylamino}propyttriettx3Ky6ilane, etc. 

[0516] As the compourKls represented by the prevtously^lesoribed Ibrmula (22). there are enumerated. Ibr example. 
3-[vinylphenylenemethylBne(elhyien8diamtno)lpfcpyltrimethoKys^ and 3-ffiopropenylphenylenemethylan8(Bthy1en* 
ediamino)l3ropyl trimelhoxysilane. eta 

[051 7) As the oonpound represented by the pronously^esaibed formula (23); there are enumerated, for exanple. 

2- <vinytaxy)ethyttrim€thqxyalane. 3^vinylo(y)prcpyt trimethoxysilane. 4-(vinyla)cy)biJtyltriethoxy6jlane. and 2-iGopfope- 
nylQKy)eChyttrtniethOKysltane. etc. 

[0518] As the compourvis represented by the previously-described formiia (24). there are enumerated, for «ample. 

3- <all^axy)propyllrfnethoxyHlane. 10-{allytaxycarbonyi)decyl trrnethoxysilano. 3-{isopropeny<me1hytBnecDcy)propyl tri- 
methoxysilane, and 10-(i8opfop^methy1eneaxycarbcnyQdecy1 trimethoxysilane. etc. 

[0519] As the compounds represented by the previou6ly-de8orit>ed tormiia (25). there are enumerated, tor SKample. 
3-[(nneth)aaytoxyethy1eneGxy|lprGpyttrimethoxy6jlane arvi 3-{(nrieth)acrytaxyethyteneoxy]propyk]imechaxynriaihyl6i 

etc. 

[0520] Further, the potymerizable unsaturated monomer (G] having a hydrolyzatile silyl group may be. far exampla a 
conpound having divinyl firoi4) such bb divinyldimethQxysilane. dvinyldiethQxysilane. and diviny1di(p-methox* 
yethoxy)silane. 

(05211 TTie potymerizable unsaturated morwmer (Q) having a hydrdyzable silyi group niay be employed solely or in 
corrtjination of two or more IdrvJs. A preferred rnonomar having a silyl group includes, for example, a vinyl-based mon- 
omer having an aitexysilyl groip tnom a viewvpoint of handling, econonv. and control of side reactions, etc. 
[0522] In the present invention, at least one kind of a polymerizable unsaturated monomer (H) having an fon-formable 
group is employed as one of copolymerizabte oomponents tor resins. By the use of the monomer (H) as a polymerizable 
conponem. a polymer obtained includes the ion-formable gmi^ resulting in that the polymer is readily emulsified. 
[0523] As the i6rvfarmal3<e group, there is emimerated a catiorvformaWe grotp such as amino group and imide group, 
and an anion-formatile groLp such as cartxucyf c group. 

[0524] Accordingly, as the nrmomer (H) having a cation4ormab(e group, there are enumerated, for SKanrple. din>eth- 
ylaminoethyl (meth)aorylate. dielhylaminoethyl(nieth)acrylate. dinnethylanmno propyl(meth)aorylatB. diethylaminopro- 
pyl(meih}acry1ate, dlmethy1aminoeihyl{meth)acry(amide, (meih)acryloyaxyethyl trimetfTylanmoniumchloride. 
(meth)acryloyaxyeihyl trimetrVlammoniummethosulphate, etc. Such the monomer (H) having a cation-formable group 
may be employed solely or in combination of two or more kirvis. 

[0525] As the monomer (H) having an anion-formabie group, there are enumerated, for example. caitx>xye' 
thyt(meth)acrylatB, cartx>xypropyt(meth)acrytate. vinyl caftxwylic acids ((meth)acrytic acid, ethacrylic acid, crotonk; 
ackJ, soibic add. maleic acid, itaconk: add. and dnnamic add. etc.]. vinyl eulphonic acids [vinyl eulphonic add, allyl eul- 
phonic add. vinyl toluenesulphonic add. styrenesulphonk: add. Mc.]. (n>eth)acry1ic suiphonk: adds [(meth)acrylic sul- 
phoethyt and (me1h)acrylc sutphopiopyl. ate.], and (meth]aaylamide sulphonic acids [2-acrylamide-2HTiet^propana 
suiphonate. etc.], etc. Such the monomer (H> having an anion-fomiable group may be employed solely or in combina- 
tfon of two or more kinds. 

[0526] In the present invention, a polymerizable unsaturated monomer (I) having a polydimethytsiloxane structure is 
eoployad as one of oopolymerizat>le oonponentsfor resins. By use of the pdymerizable unsaturated monomer (I) hav- 
ing a polydimethylsibKane structure, there can be inproved waatherabiity and stain resistafK» in a composition 
Obtained. 

[0527] As Guch the pdymerizable unsaturated monomer (I), there is enumerated, for axarrple. a vtnyl-terminated or 
{meth}acrytaxy-teffminated pdydlmathylsiGKane represented by the fdnnula (1 1) or ( 12) desatoed bekMr. 



60 



EP0 98»ie2 A1 



CH3 CH3 CH3 
CH 3 - Si - 0-j- Si - 0 -j- Si -R 



CHi 



CH3 



<11) 



10 



R:-ai = CH2 



15 



^ II I 

0 CH3 



or 



-(CH2)3-0-C-CH=CH2 
^ II 
0 



20 



CH3 



CH3-o|si-0-j 



I 

CH3 



Si-R 



(12) 



R:-CH=CH2 . 



99 



0 CH3 



or 



■* II 
0 



(in the formula (11) or (12). "p" is an integer of MS) 
95 [0528] Of those. V is preferably 2-6. Further, the pdymerizable unsaturated monomer (I) having a pdydimethyisi- 
lOMane structure can be employed solely or in oomtxnation of two or more kinds. 

|0528| In the present invention, other polynterizable unsaturated monomer (J) Is allo^ to copolymerue in addition 
to the previotjsty-descdbed polymerizable unsaturated monomer (G) having a r^roiyzable silyl group, the pdymeriza- 
Isle unsaturatad monomer (H) having an ion-formaUa gfoup. arxl the pdymerizabla unsaturated monomer (f) having a 
40 potydimethylsiioxane 6tnx:ture. The other polymerizable unsaturated monomer (J) is appropriately selected from a vari* 
ety of poiymeri2at3le unsaturated monomers vvhich are atreedy-kncwn according to usee to which a resin composition 
is applied. 

IQS30] As such the polymerizable unsaturated monomer (J), there are enumerated, for axample, (m6th)acryfic^sed 
monomers, aromatic vinyls, vinyl esters, vinyls containing halogerv. vinyl athare (for exarrpla. vinylethylethar. etc.). 
45 vinyl ketones (for example, methytvinytkstone. etc.). vinylheterocycGc compounds 0or example, an N-vinyl compound 
such as N-vinytpyrolidone and N-vinylimidaaole. end vinyl pyridine, etc.). olefin-based monomer (tor example^ ethylene 
and propylene, etc.). and an allyl compound (tor example, an altyl esler such as allyl acetate). et& The polymerizable 
unsaturated morx)mer (J) can be enrployad solely or In comtsination of two or more kinds. 

(0531] The (meth)acryiic-bBsed monomers in the pdymerizaUe unsaturated rmnomer (J) rx^lude. for example. 

90 (meth)aay1ates..(meth)acryf amides, and (meth)acrytonttrnes. etc. 

(0532] The (meth)acrylates indude, for exarrple. an alkyl(meth)aay1ato (for example, a Ci.i 8alkyl(meth)acrylate such 
as methyl(meth)aaylate. ethyl(meth)acrylate. propyKmeth)acry1ate. isopropyt(m6th)acry(ate. butyl(meth)acfylate. iso* 
butyl(meth)acrylate. t'butyKmeth}acrylate. haxyl(m8th)acryiate. octyl(meth}acrylate. 2-athylhaxyl(meth)aaylate, and 
lauryl(meth)aCTylale. etc.], a cydoallvKTOth)acrylate [for example. cydohexyl(meth)acrylate. etc.]. an aryl[meth)acr* 

sa ytate [for eKampla pheny1(meth)acryjate. etc.]. an afaJky1(meth)acfy1ale [for example. benzyl(meth)acrytate. eta], a 
hydroxyaiky{(meth)acrylate (Tor example, a hydrQxy<22-4a^('^^)&Gry^ such as 2'hydroxyethyf(meth)acryiate, and 
2>hydnoxypropyl(meth}acrytate. etc.]. glycidyt(meth}acry1ate. a diai)cylajminoalKyt{meth)acrytate [tor example, a dhCv 
4akytamtno-C2^alky((meth)acrylale such as 2-(dimethytamino)ethyl(metfi)aaytate and 2-(dieihylamino}eihyl 
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(nieth}acryfate]. etc. 

[0533] "Oie (meiti)aCTylamldes Include, far example. (meth)acryiamlde. a hydroxyalkyKmeth)aaylamlde {fbr example, 
an N-hydroxy-C2.4alM(meth)acrylainide such as N-ma*ylol(melh)acrylamide]. an aIkoxyalkyl(mo!h)acrylamae .[for 
exarrple. an N-aIkDxy-Ci.4alkaxy-Ct^all^(nfieth)acrylaniide such as N-methoxymetryl(fneth}acrylanilde]. and diace- 
tone(me(h)acry1aniide, etc. 

[0634] Preferred (m€th)acryllo-ba6ed monomerB include, for example, the (meth)acryiate (for example, a Cv 
iaalky1(meth)acrytate. a hydrQxy-C2-4alkyl(meth)acrylate, glyddyl(meth)acrylate. dlCi.<aB^lamlno-C2-4aJkyl(meth)acr- 
ylate, etc.]. and the (inelh)acrylamidas. etc. 

[0535] More preferred (n>eth)acryOc'ba8ed monomers include, for example, a C2.ioalkytacrylate. a d. 
ealkyimet^«crylate. a hydnoxy-C2.3akyl(melh)acrylate. alycidyfl(meth)acr)rlate. and a d-Ci.3alkylamino C2. 
3alky1(meth)acrytate. etc. 

[0536] TTie aromatic vinyls Include, lor exanple. styrene, a-methylstyrene. and vinyl toluene, etc., and styrene Is often 
eftployed. The vinyl esters indude, far example, vinyl acetate, vinyl pnopionate. and vinyl versata (VeoW. etc.), eta The 
vinyls oontaining halogens include, tor example, vinyl chloride and vinylidene chloride, etc. 

(05371 Further, as the other pdymerizable unsaturated monomer {J], the monoxn&B represented by the formulae 

(26) (28) shown 88 the components wtilch are oopolymerlzed with the pdymerizable unsaturated monomer having a 

sllyl group In the previously-descrtied thenralty- and pressurMensHive adhesive 3 of the present invention, tn the for- 

miJae^ meanings of marks and examples of substituted groups are the same as in the above desaipt'ons. 

(0538] As the compound represented by the formtia (26). for example. vinyIbi8(dlmethyiamino)methyl8itane. etc. rs 

enumerated. 

[0539] As the compound represented by the formula (27), for example, vinyltri(acetytoxy)silane and vinytdi(acety- 
IOKy)methyl8ilane, eto. are enumerated. 

(0540] As the compourxj representad by the Ibrmuta (28). for example^ vinyHriphenoxysilana, etc. is enumerated. 
[0541] As such the polymerizable unsaturated monomer (J), in usual, a hard monomer [for exarrple, monomer com- 
ponents such as mettTyl(moth)aQry1ate and styrene by wrhich there is formed a homopdymer having a glass transition 
temperature of 80-12a''C (particularly, SO-IOS'^C] or so] is often employed in combination with a soft nrx>nomer [for 
example, monomer oonrponents such as a Cj.io^JIcylacrylato by which there is fomned a homopolymer having a glass 
transition temperature of -80 to 10'C (particularty. -85 to - 20^C) or so]. 

[QS^] In the case that the hard monomer and the soft monomer are usually employed as such the polymerizable 
unsaturated monomer (J), formulation ratio is not particularly limited and. for example, the hard nnonomer is employed 
in 10-90% (0arGcularly. 15-85% by weight preferably 20-80% by weight, and nfwre preferably 25-75% by weight, par- 
ticularly. 30-70% by weight), and the soft monomer Is enployed in 10-90% (tor example. 15-85% by weight, preferably 
20-80% by weight, more preferably 25-75% by weight, and particularty. 30-70% by weight). 

[0543] In the present invention, the aix3we-descrit>ed respective polymerizable components are solution-polymerized 
in a proportion of 0.5-50% by weight of the polymerizable iroaturated monomer (Q) having a hydrolyzatale siiyi group. 
1-20% by weight of the polymerizable unsaturated monomer (H) having an ion-formable group, 1 -40% by weight of the 
polymerizable unsaturated nrxKiomer (Q having a polydimelhylsiloxane structure, and {100-(tatal cf (GK(H)4<I))}% by 
weight of the other polymerizable unsaturated monomer (J). 

[0544] The polymerizabla unsaturated mo'rcmer (G) having a hydrolyzable silyl group is employed in 0.5-50% by 
weight of the total polymerizable unsaturated monomers and. particulail); it is preferably 0.5-20% by weight. In the case 
that the proportion of the monomer (G) is less than 5% by weight there is occasionally caused a problem that there end 
in towering water resistance, solvent resistarice. and adhesion in a cured coating layer. On the other hand, in the case 
of exceeding 50% by weight, there is occasionally caused a problem that there end in leering a polymerization stabaity 
and stcraQe stability in the water-based resin oomposition. 

(05451 The polymerizable unsaturated monomer (H) having an lon-tormable group is employed in 1 -20% by weight of 
the total polymerizable unsaturated monomers and. it is preferably 2-10% by weight In the oase that the proportion of 
the monomer (H) is less than 1% by weight, aggregates are produced in emulsifying and, on the other harKi, In the case 
of exceeding 20% by weight, water resistance becomes worse in a coating layer formed. 

[0546] The pdymarizHt^le unsatixated monomer (I) having a polydimethylsibxane structure is employed in i -40% by 
weight of the total polymerizable unsaturated monomers and. it is preferably 2-30% by weigtit In the case that the pro- 
portion of the monomer (I) is less than 1% by weight, there is not obtained an effect of modification by a polydimethyl- 
silODcane. resulting in that water resistance and staining resistance beoome worse and. on the ottter hand, tn the case 
of exceeding 40% by weight, aggregates are produced In emulsifying, resulting in that an emulsfon cannot be stably 
obtained. 

[0547] The other polymerizable unsaturated monomer (J) oooupies the residual amount except the abGve<le8crlbed 
monomers (0). (H). arxl (I). 

[0648] In the present invention. It is characteristic that the above-descrfoed respective copolymerizable components 
are solution-polymerized and, the water-based resin oornposition is obtained by emulsifying through adding water to a 
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rasin solution obtained. 



JSSLJ?i^ above<lescftbed respective copolymerlraUe coapor«nts are mixed am copolymertzed i^er the 
Bolvenls to Obtain a copolymer, and the copolyriwr is dissolved or d«p^Vsinarn^S^(fcI 
^ " tnethylamir,.. a cyclic an^ne such as motphollna. an ate Jamine a^h a. triStaS 

S^lZt "vT^!™!^!'*' • «** ~ andpropionic acid. S3 ^^ 

Phontea^l^)!. ,t Is 10 be nolad that polymerization operation may be ««n any one ofa tai:hwlsa style a 

^ ^ pohrmeriraton. there can be enumerated, for «.cairple 

an olochol (far example, ethanol. isopropanoi. and n-butand. etc.). an aromatic hydrocarbon (tor axanpla lSn««^: 
SSL^r- "^i."" ""'^^ •V^lrocarbor, fltr a«mple. peotane. hawna and HepLJ^I^^^c 
■ rw ^ ^"^^^ Por example, ethyl acetate and n^ acetate «ci TSSnS 

Sin'T?";.:'??" and mettyetMtetone. etc.). and an ether (far a^rrple. diethylett3^aSe^«^X 
J^nfi;^ JT"!1!2*^*' ""^ •^'^ cortlnHton of two or more Wni. As the 

S^* ' °r o^aanlc solvent Is not panlcular|y limited and. tor example. It can be selected from a lange 

r^ed^Ji^rr^ or so Of orpanfa sCv^ ^ re^ to fatal aZ::Z 

^'^L.ai^ polymerizaiion initiator, there can be axamplifled. lor axanplei an a^o compound (tor axannle azobi- 

benzoyl pero«lo. drt-butylpero«de. cumenhydmporoxide. c*(2-othoxyethyl)peroxydicart>ona5. arS? rJdJx^S 
(far axanpte^ a su^ite or a bisUphita (far axample. an alkal m«al salt and amn!«^um salt, ic ). a ciS^^SS 
composed a oorrbnatfao of a reducing agent such as L-asoo*ic add and efisorbic add. a persufa hate (UeXr 

;ir^"h?tS' ^ V**^ ' " '^''"^ aoent such as a peroxide. etcr^e^^nS^S:: 

tator can be enployed solely or m combination of tvw or more kinds. 

SSi J;^ m"Sr!!!*'^ polymerizatfan initjator can be selocted from, far example, a range of 0.001 -20% by weighl. 
SntSlS^e^.*''"'"^*"'*^*'-'*^'*"^^^ 

B>M51 Reaction temperature of the solution polymerizatfan is. far axanvJie. SO-ISO'C. and pratarably 70.130'C or so 
J^'Z^ll ^ •«'^'«- 1-10 ho«. and pr«f<indbly 2-7 hours or h is to be noted that a ter: 

ZS^J^^'' polymerizaton can be idenlHIed by disappearwxje of an absorption f 1 648 cm i) by a douSe iZi 
S^f ^ ^T"^ monomers using a gas chramatography. 

I^Lil!.? be noted that in the case that the polymer contains a cationic group sudi as an^no groua imide grois 

hydrochlonc aad^hosphonc acxl. sulfuric add. and nitric add. etej atti an onianic add (far axanple TSSSed 
a^K monocartx,xy^« acid a.ch as formic acid, acetic add. and propionic acfa? a satura pi^ w^SS 
^^if '^'^ .^"^ unsaturated aliphatic monocarboxyflc add such as SS^San 

b^ (b^ exampfe. an alkjrf amine sud, as triathylamine. a cydic amina sw* as morpholine. an alKand aSna 

^1 Use amount of the add can be selected fron% for exan^ a range of add/calionic gfoup=0.3rt -i yi (mdar 
iBHo) orso with respect to total amountof the addicgioms * 
S so^*^" • polymeriration can be emulsifiad under the presence or the abserve of 

Sc ^^"^ "^.^ P°'>TLfe<**«olved or emulsilied under the presence of organic solvents, a wat8r«>luble 
S^cSvSl^it.*^S^!? ~* * l«propand) is often employed as an organic solverj In the 

oral«)n. etc after entitsrfyinft and an em<lsion may also contain the organic advent. It is fa be noted that in ttie com 
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that the oroan'c solvent is removed before emulsifyino the polymer, an organic solvent (a ketone such as methylelhyl- 
Ketone) having a low boiling point is occasionally employed. 

[0561 ] In the case that the polymer obtained by a solution polymerization Is emUsiied under the presence of organic 
solvents. H can be enxistfied by adcfing water after adding an additive (tor example, an emulsifier. a pH regulator, and 

5 an acid, eta) to the organic solution containing the polymer. In the case, it is preferred to gradually add water by drop- 
ping. Emulsifying is preferably carried out at a low temperature, tor example, it can be selected from a range of net more 
than 70-C (tor exarrpla 5-70*C). and preferably not more ttian 50«C or so (tor example. lO-SO'C). 
[0562] After having being enmjlsified by the addtion of water, removal of the organic solvents is often canried out at. 
for exanpla not more than WC (tor example. 5-60*C) and an ordinary or reduced pressure (tor example. 0.0001 -1 nor- 

10 mal atmosphere or so). 

[0663] tt (6 to be rK>ted thai in order to oomrol a molecUar weight of a polymer In the solution polymerization, there 
may be employed a ctiain transfer agem. tor example, an alcohol such as catechol or phenols, thtols. mercaptans (tor 
eianpla. n*lauryl mercaptan. n-dodecyl mercaptan. t-dodecyi mercaptan, a-mercaptopropyl trimethoxysilane. and 3- 
mercaptcpropylmethyldimethoxysilane. ete.). 
15 [0564] Average parliGle diameter of polymer particles In the water-based enrulaion thus^oblained can be selected 
from a range in which dispersion stability and adhesion are not deteriorated, tor example. 0.01-2 |im. preleiably 0.1-1 
Jim, more preferably 0.01-0.5 ^m. most preferably 0.0 1 -0.3 ^im or so. 

[0965] The water-based resin txmposition of the present invention may be a solution or a water-based emulsion (a 
water-based polymer emuteion). Since such tfie water-based resin composition is a water-based resin composition con- 
20 stnicted without using a special crosslinKed resin such as a crosslinked product of an acrylic siicone oligomer having 
a hydrolyzaUe attaxys'lyl group, it is excellent in handling ability. Further, by the use of the water-based resin composi- 
tion, there is rare anxiety in an- pollution, poisoning. arxJ af ^e. eic. and. moreover, there can t>e obtained a coating hav- 
Ing excellent wort«bility. 

[0566] Further, in the water-based resin composition of the present inventton. there may be optSonally added a variety 
«5 Of adcftives, tor example, a fluorine reain. a silicone resin, an organic sutphonic add salt compound, an organic phos- 
phoric acid salt conpourxi. a lubricating substance such as an organic cait>oxy(ic acid salt compound, an antioxidant, 
an ultraviolet ray absort>ent. a stabilizer such as a thennal stablizer. a radical scaverKier. a delustertng agent an anti- 
static 6«ent a plasticizer. a thickener, and a detoaming agert. which are puWiclylwiown. As described hereinabove, 
there can be prepared a watar-based coating agent in which a water-based resin oonposition is employed. 
so [0567] Since the water-based resin composition of the present invention is construrted as described hereinabove, it 
Is excelent in water resistance, solvent resistanoe, and adheston to a base material, and It is also excellent in weather- 
abilrty and staining resistance. Accordingly, the water-based coating agent in which a water-based resin compositton is 
errployod is suitat)le as an under coating, an over coating, a clear coating, arxj a lining tar a variety of material. 

S5 [Coaling composition] 

[0568] There is Illustrated a ccpolymar by which core components are constructed in a core/shell type water-baaed 
emulsion in the coating composition of the present inventioa 

[0569] A pdymartzaibie unsaturated monomer (K) is represented by the toltowing formula (XXXQ. 

^ CH2-C{R31)C00R^ (XXXI) 

(in the tomnHa. R^^ is a hydrogen atom or a methyl group, and R*^ Is an epoxy group or a sitetituted akyi group having 
a equivalent group to an epoxy groi^)) 
4S [0570] Ihe epoxy group or the substituted alkyl groip having a equivalent group to an epoxy group which is is 
not particularly limited and. for example, there are enumerated groups represented by the fomnilae (3 1 ], (32). and (33) 
desaibed tselow. 
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.R33. 
■CH2-C-CH2 



(3M 



OH X 



R" 



(32) 



0 




(33) 



[0571 ] In the formulae. R^* is a hydrogen atom or a methyl groupt and X is a halogen atom such as fluorine, chlorine, 
and bromine. 

[0572] As the polymerizet^to unsaturated monomer (K) which can be readiy obtained, there are more spectficaJty enu- 
merated olycidyfrnethacrylate. glycidylethaaylate, p-methylgtyddyl melhacrylate, (3,4-cyclohexyl)methy!methaorytate, 
and 3-chloro-2-hydrcxypropylmethacry1ate. etc. 

[0573] The epoxy group or the equivalent group to an epoxy grotp in the polymeri^afale unsaturated nrv3rv>mer (K) 
reacts with cartxixylic group ol the oopoiymar in the shell components, and can form a crosslinkad structura 
10574] The polyvalent epoocy compound (L) is a compound having at least two epoxy groups ri the molecule. For 
escample. there ere enumerated gtyddytethers such as bisphenol A cfglyddylether. bicphenol A dl-p-methyltfyd- 
dylether. bisphenol F diglyddylether. bisphenol F di-|)-methytglycidy1ether. a brominated bisphenol A diglycidylether. 
tetrahydroBcyphenytmethane tetraglycidyl ether, resordnol diglycidylethBr. a novotakdiQlycidytether. a polyaltyleneglycol 
diglycidylether. glyoerinetriglycidylether. and pentaerythritol glyddylether: diglyddyt esters such as diglyddyl phthalate. 
' diglyddyl tetrahydrophthalate, arid an ester of a dimer add; polyvalent glycidyiamines such as tetraglyddyl diamin- 
odpher^methane and triglyddytieocyanurate: artd an alphatic epoxy resin such as an epotddized polytxitediene and 
an epondized soybean oil. etc. 

I0575I Of those, there are preferred bisphenol A diglycidylether. bisphenol A dH^-methytglyddylether. t)isphenol F dig- 
lyddytether. and bcsphenol F di-p-mettiylgfycidylether. etc.. wrNch can be readiy obtained. 

[0576] A residual epoxy group after pixxJuction of a copolymer of the pofyvaler^ epoxy compound (L) reads with car* 
boxytic group in the copolymer of the shell components, and can form a croeslinked structure. 
[0577] The aboy/e-<1e6cribed other pdymerizabie unsaturated monomers (M) v^ich are oopolymerizabie wrth the 
potymerizafale unsaturated monomers (K) and/br the polyvalent epoxy compocnd (L) preferably indude at least one 
selected from (methjacrylates. styrene or a styrene derivertive. (meth)acrylonitrila. a vinyl monomer having an amide 
bond, a vinyl monomer having hydroxyl group. arxJ a vinyl monomer having a silyl group. 

10578] As such the (meth)acrylate6, there are enumerated alKyt (meth)Gcrylete8 having a cartxn number of 1-12. and 
preferably 1-8 in the alkyi group. More preferatsfy. methyt(meth)acryfate. ettiyl(m6th)acrytate, propyl(meth}acrytate. rv 
butyl(meth)acrylate, i60butyl(math)acrytate, t-txityt(nf^)acry1ate, pentyl(meth)acry1ate^ hexyt(meth)acrytate. 2-ethyl- 
hexy1(nrieth)acrylate, OGlyt(meth)acrylate. isooctyl(meth)acrylate. arvJ cydohexyl(nrieth)aorylate. etc. 
[0579] Of those, there are preferred methyKmeth}acrylate. n-butyl(meth)acrylatei and 2-ethythexyt(m^)acrylate, and 
cyclohexyl(meth)acrylate. etc. in view of being capable of readily obtaining, and being excellent in copolymerizablity 
with other viny«4)ased monomers. Further, those may be employed solely or in oombinafion of two or more kinds. 
IP580] As styrene or the styrene derivativa, there are enumerated styrerie, a-methylstyrene, p-t-butylstyrane, vinyttol- 
uene. arxJ nrx)nocNorostyrene. etc. Of those, there are preferred styrene arvf n-methylstyrBne in vieMf of being capable 
of readily obtaining, and t)etng excellent in ccpolymerizabiltty with other vinyl-based monomers. 
[0581] As the vinyl morx>mer having an anide bond, there are enumerated, for example, acryl amide, methacryl 
amide, arxl a-ethyl aery amide; an N-substituted acrylic amide such as N,N-dimethytacryl amide. N.N-drnethylnneth- 
acryl amide, N-methylacryl amide, N^methylmetfiaayt amide, N-methylolacryl amide, and Isi-methylolmeihaayl amide; 



65 



EP0M9162A1 



a dimer of an N-substituted (meth)acryl annid such as methylenebts aoryt amide and methylenebis methaayl amide: 
and N-vinylpyrolidone, etc Of those, ttiere are preferred acryl amide, methacryl amide, N.N<limethyiacryl amide, and 
N.N^tmethylmelhacryl amide in view of being capable of readily obtaining, and being excellent in oopolymerizability 
with other sHnyf-based monomers except the vinyl monomer having an amide bond 
5 [0582] As the vinyl nxDnomer having hydroxyf group, there are enumerated, tor example, hydra)(ye1tiyl(moth)acrylate 
and hydroxypropy1(meth)acrylate. 

[0583] As the vinyl monomer hawfng a slyl groi^a. there are enumerated, tor example. dMnyttmethoxysllane. dM- 
nyldi*f)-methQxyethayysilana. vinyltriethoxysilane. vlnyltris-f^-methoKyBltKwysilane, T<meth)acryloxyprQpyl Irimethox- 
ysflana r("ieth)acryioxypropyl triethoxysilane. and HmethlacrylaxyproiJYl methyldlethoxysilane. etc. Of thoee. there 
w are preferred r(n^)acrylQxypropyf trimethoxysilane and r*(nie1h)acrytOKypit)pyl triethcayslane. etc. in view of being 
capable of readily obtaNng. and stability in an alkoxyGilane grotp. 

[0584] Further, as the polymerlzable unsaturated monomers (M). there can also be optionally enployed vinyl chloride, 
vinyl acetate, and butadiene, etc. in addHion to the atsovfrd escribed monomans witNn a range in which the purpose of 
the present irMeiition is not deteriorated. 

IS [0585] In the present invention, the copolymer constructing the core components is composed of 5-50% by weight of 
the above-desaibed polymerizable' unsaturated monomers (K) andAor the above-deecribed polyvalem epoxy com- 
pound (L). and 95-50% by weight of the afaove-deecrDed polymerlzable unsaturated monomers (M). In the case that 
the monomers <K) and/or the polyvalent epoxy cxxipound (L) are less Itian 5% t>y weight, the number of epoxy group 
in the copolymer Is few. arxJ crosslinked structure of the copolymer with cartxxcylic group is few in the shell components 

20 during oring of a coating layer, resulting in that adhesion is hard to t>e produced. On the other hand, in the case that 
the (K) and/dr the (g exceeds 5D% by weight, there become worse an emulsifying stability when preparing a core/bhell 
type entulsion and a storage stability when storing the enruision. The (K) and/or the (L) is preterably 5-20% by weight 
in corsideration of the numtMr of cartxsxylic groups in a oopolyrmr tor the shell corrponents, 
[0586] Hereinafter, there is illustrated a copolymer by which the shell components are constructed. 

25 [0587] As the polymerizable unsaturated monomer (N) having cartxscylic groi4>8. tor example, there are enumerated 
(meth}acrylic acid, an a.p-un6atumted cartx»yfic acid such as maleic acid, a half ester product of maleic add, funaric 
acid, a half ester product of funaric add, itaconic add. a half ester product of itaconic acid, crotonic add. and dnnamtc 
acid: fulher. a cartx»yalkyl(meth)acrylatB such as cartx)xyethyl(me1h)acrytate and cartxMyprapyl(meth)Bcrylate: and 
an ester of a dicartx)xy1ic acid with a nnonohydrcKyalkyl acrylate such as phthaKc morxshydroxyettiyl aoylate and suc- 

30 cinic monohydroxyelhyl acrylate, etc. 

[0688] Ol those, there are preferred acrylic acid and methacrytic add in view of being capable of readily otitaining. 
and being excellent in copdymerizability with other viny1-t>ased monomers. 

[0589] As the other polymerizatiie unsaturated monomers (M) wNch are copolymerizetols with the polymerlzable 
unsaturated monomenB (N) having cartxncylic gmup. there are employed the same monomers aa the piBviously- 
ss desaibed monomer (M). 

[0590] hn the present invention, the copolymer by which the shell oomponents are oor«tructed is composed of 2-50% 
by weight of the above-descrtoed polynierizat)le unsaturated monomers (N) having cartMxyfic groups and 98-50% t)y 
weight of the above-described polymerizable unsaturated monomers (M) . In the case that the monomer (N) is less than 
2% by wsight. the nuirtier ot csrtxjxylic group in the oopolymer is few. there tieoome worse an emulsifying stability 

40 when preparing a core/shell type emulsion and a storage stability when storing the entulsion. Further, a crosslinked 
structure of the copdymer with epoxy groups is few in the shell components dLrir>g curing of e ooating layer, resulting 
in that acTesion is hard to be produced. Still further, in the case that it is mixed with a water-eoluble silicate, gelling is 
apt to be caused. On the other harxi. In the case that the nrcnomer (N) exceeds 50% t>y weight, a hydrophilic property 
beoomas large in the coating layer, resultiig in that water resistance becomes worsa The monomer (N) is praferaNy S- 

45 30% by weight in consideration of the nunnber of epoxy groups in a copolymer for the core conponent& 

(0591] The oore/shell type water-based emulsion (O) employed In the pr eeent invention can be prepared, for example, 
as desaibed hereinafler. 

[0592] For example, there is polymerized a copolymer k)y which the Shell conponents are constructed, and the shell 
oonrponents are enployed as a polymeric dispersant to emulsify and disperse respective monomer oomponents for a 
50 copolymer tof wtiich the core components are constructed irtto water, fdllowed by being synthesized through an emul- 
sion polymerizatcn using a radical polymerization initurtor. 

[0593] In more detail, respective monomer components for a copdymer t>y wttioh the shell conponents are con- 
stnjcted. that is, 2-60% by weight of at least one kind of the (M) and 98-50% by weight of at least one kind of the (M) 
are polymerized in an appropriate solvent such as ieopropyl aJoohd under the presence of a radical potymerization ini« 
55 tiator while agitating at 40-90^C or sa After the polymerizatioa organic solvents are removed by heatrig at ordinary 
pressure or reduced pressure while neutralizing caitiaxylic groups derived from the mononrier (N) by addition of. for 
example, an aqueous ammonia, etc. to obtain a watertxised oopolymer for the shel components. 
[0594] Sut>sequentiy. respectiv nrKytomer components for a oopolymer t>y wtiich the core oomponents are con- 



66 



EP 0 089 162 A1 



structed. that is. &»% by weght of at least one Wnd ol the (K) and/or at least one kind of the (L) and 95-50% by weight 
of at least one Mnd of the (M] are allowed to emulsify and disperse into water uetng the copolymer obtained as a poly- 
meric dispersant. followed by being emulsion-polynnerized under the preeence of a radical polymerization initiator while 
agitating at 40-90*C or so. 

(0S95] As the radical polymerisation initiator, conventional ones can be employed and, for exanple. aEobisisobutylo- 
nitrile, benzoyl peroxide; and ammonium persutshate. etc. can be employed. Use amount of the radical polymerization 
Initiator may also be appropriately selected. 

(0596] Through such the reaction, a crosslinking is caused between cartxttylic groups in the shell oomponents and 
epoxy groups in the core components to form a oore/^ell type structure. 

10597] Further, in the preparation of the coreAshell type water-based emulsion (O). oore/shell weight ratio prefer^y 
ranges in the core.*8heO of 9:1-1 .-9. In the case that the core oomponents exceed the range. It becomes difficult to main- 
tain an envision stability. 

(05d8] On the ether harvi, in the case that the core conponents become less than the range, although the emulsion 
Stability is sufficient, since cartsoxylic groups become relatively more, water resistance and chemk;al resistance are apt 
to lower. The oore/ahell.weight ratio preferably ranges in the ooreshell of d:2-2£. 

[0699] Still further, in the present inyentran. a gtaes transition temperature Tg is preferably -40 to 1O0*'C in a copolymer 
which constructs the core components, and a glass transition temperature. Tg Is preferably -40 to 1 00"C In a copolymer 
which corvtnjcts the shell components in the above-described oore^hell type water-based emulsion (O) in view of a 
tayer-forming at»lity in a coating layer and adhesnn in a heating-ooorrng cyde. 

[0600] The glass transition temperature Tg is a vaLe calculated based on a fomiula by Tobolaky descrbed below. 
The value calculated t>ased on the eqMatk)n nearly agrees wUh an actual value. 

1/Tg=W^/rg ,+W2/Tg24. -^W^/Tg^ 

On the formula. Tg is a glass transition temperahire (K) of a oopolymer, Tgi. Tg2 Tg„ are a glass transition temv 

peralure (K) of a homopdymer of respective mortomeis 1. 2, n, and W^, W2 are weight fraction of respec- 
tive mononners 1, 2 n) 

[0601] Particle diameter In the corefehell type water-based emulsion (O) is appropriate in 0.01-1 }un or so. and pre- 
ferred in 0.03-0.8 (xm in connection witii a mixing staUlty tsefore the use of the enrtision (O). tine water-soluUe silicate 
(P), and compatibility in a layer state after coatir^. 

(0602] Hereinafter, there is illustrated the water-solubte sUicate (P) represented tiy general formula (XXXII). 

MgOvSiOg pOCXIl) 

(in the fornrtila, M represents an alkali metal belonging to ttie 1 A group in the periodk: table, end x is a value of 2.0-7.5). 
[0603] As the alkali metal M in the vi^er-soluble silicate (P). Li. Na. and K are prefen-ed. Further, "x" in the water- 
soluble silicate (P) is a value of 2.0-7.5. In the case thai V is less than 2.0. water resistance is poor in the coating conrv 
position obtained and. on tiie other hand, in the case that V exceeds 7.5, adheeion to a base material is poor in the 
coating oomposition obtained. A prefen^ed value of 'x' is 2.0-4.5. 

[0604] Firther. in the present invention, the water-solutaie siicate (P) is preferably of a complete aqueous sdutkin 
stata Cdkiklal slUcate is poor In a permeabifty into a base material and adheskxi to a base material. Still further, the 
water-sdilila silicate (P) may be also emptoyed in combination of two or more Wnda 

[0605] The coating composition of the present invention contains the oore/sheH type water-based emulsion (O) and 
the water -sdube silicate (P) in the formulating proportion by weight ratio of solid of {0):(P) - 10:1-1 : 10. In the case that 
formulating amount of the emulsion (O) is more than the range, although adhesion to an over coating becomes good, 
adhesion to an inorganic base material becomes worse. On tie other hand, in the case that formulating amoi^it of the 
emulsion (O) is less than the range, atthough adhesion to an inorganic base material becomes good, adhesion to an 
over coaling becomes worse. Although a mora appropriate tornxjlating proportion depends upon the oora/shall compo- 
nents In the emUsion (O) and the ratio thereof. It is of (0):(P) - 1 :5-5:1. and preferably of (0):(P) - 1 :5-1 :1 . 
C0608] The coating conposition of the present invention can be obtained by mixing ttie core/shell type emulsion (O) 
with the water-soluble siicate (P). fcri the case of mixing, tfiere imy be employed an auxiliary agent for film-tonning such 
as methytaellosolve, cartitol. Iriethyleneglycol, and taxanol. Further, in the coating composition, there may be optionaUy 
mixed a defbaming agent, a thickener, a freezing stabifzer. a wetting agent, pigments, a water-soluble resin, and an 
auxiliary agent for penetrating, which are publicly-known additives. 

[0607] In the coating composition of the present inventioa since miscibility is high between the core/^n type emul- 
sion (O) and the water-soluble silicate (P), it is very excellent in storage stability before uses thereof. Further, since mis- 
ability is good between both, a homogeneous state in the coatirtg oomposrtion can be maintained at any one of a period 
of coating onto a t)ase material and a period of forming a coating layer. StiB further, adhesion can be improved by, for 
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exarnpla a croGsiintdno strucly re Ibrmed by epoxy grouf^ in a polymer of the core oonrponents and cartxncyfic group in 
a polymer of the shell oonponents through baking of the ooat'ng layer. As a result adheeion to a base material is very 
excellent and. moreover, adhesion to an over coating is also very eKcellent Accordingly, the coating composition of the 
present invention is particularly useful as a surface treating agent for a porous plate or a primer. 

5 

[ExampleB] 

[0608] Hereinafter, although the present irnrention is illuetrated in more dataii based on Evannplee, the present inven- 
tion is not lioYted by the Examples. It is to be noted that the average particle diameter of the solid plastidzer is measured 
10 based on a median diameter by a laser dtffracton type particle size distrfcution meter (1^-500 manufactured by Horiba 
Seisakusyo, Ud.). Further. *parr is 'pari by weight* eo far as not being particularly provided. 

Preparation Exanple A1 

15 [Preparation of bts(cid-3.3,5lrimeihylcyclohexyl)phthalate] 

[0609] A 2L glass-made 3-neck6d flask equipped with an agitator was charged with 313 g (2.2 mol) of cls-3,3,5-trl* 
mettiylcyclohexanol. 148 g (1 .0 rrx)!) of phthalic anhydride, and 1200 mf of toluene (a solvent), followed by allowng to 
react under the presence of 1 4 g (0.073 moO of p-toluene su^phonic acid which is a c&lalyst while ref luxi ng. Since water 
20 is produced with the progress of a reaction, it was distilled out of a eystam. The reaction «vas carried out under a nitro- 
gen atmosphere. Alter 6 hours, since a determined amount of water was distilled out, the reaction was terminated. 
Reaction fiquid was extraaed using water, and water was renwved from an organic layer using nrugnesium sulphate, 
fbllowad by concentrating. 

[0610] 600 ml of methand was added into a ooncertrated fiquid. followed by crystal lizing. A crystanine obtained «ss 
zs filtered, washed, and dried to obtain 350 g of biB(cis-3:3.5-tr1methylcyclohaxyl]phthalate (a melfing point of 9aX)) which 
is a target product. Yield is 34%. 

[Preparation of bi«(trans*3.3.5-trimetfiy1cydohexyl)phthalate] 

30 [0611] A 2L glass-made 3-necked flask equipped with an agitator was charged with 313 g (2.2 mol) of tran8-3.3.5- 
trimethylcydohexanol. 1 48 g ( 1 .0 mol) o1 phthalic anhydride, and 1 200 ml of toluene (a solvent), followed by allowing to 
react in the presence of 14 g {0.073 moO of p-toluene sulphonic add which is a catalyst while re^luxing. Since water is 
produced with the progress of a reaction, it was distilled out ot a system. The reaction was carried out inder a nitrogen 
atmo^ere. After 6 fiours. since a fixed amount of water was distilled out the reaction was terminated. Reaction liquid 

ss was extracted using water, and water was removed from an organic layer using magnesium sulphate, followed by con- 
centrating. 400 ml of methanol was added into a oonoentrated liquid, fdlowed by cryetalltzing. A crystaline obtained 
was filtered, washed, and dried to obtain 326 g of bi6(trane-3.3,5-trimelhylcydoha)^phthalata (a mailing point of 57*^;) 
which is a target product. Yield is 79%. 

[0612] Aooofdirg to tiie abot/e-describad metfxxi for the pnaparation. there were prepared other multiester com- 
40 pounds such as t)i8(cis-3.3.5-trimethylcyclohexyf)terephthalate (a melting point of 133'C). bis(trans-a.3.5-trimethylcy 
dohexyljlerephthalate (a melting point of 103»C), biB(3.S-dimelhyt-1-adamantyl)isoph1halate (a melting point of 88*Q, 
bi6(1-adamantyQisophthalate (a melting point of urC). and bi6(3.5<limethyl-1-adamantyf)tereph(halate (a melting 
point of 176«C}. 

45 Example A1 

(Preparation ol a solid plastidzer) 

[0613] There were mixed 1 00 parts by weight of bis(cis-3,3.5-trimethylcydohexyl>phthaIate (a melting point of 93»C) 
so as a solid plastidzer. 15 parts by weight of an antonic surlace active agent (an ammonium salt of a pdycarboxylic acid) 
as a dispersant. and 80 parts by weight of water, and tiiose were crushed using a ball mill until attaining to an average 
partide diameter of 2.2 |un to obtain a water dispersion liquid of bi&(ci6-3.3.5-trimethylcyclohexyl) phthalata 

(Preparation of a thermally' and presBure-sensitive adhesive) 

as 

[0614] A water-based envision of an acrytic^sased polymer (2>ethy1hexylacrylate-metfiylmethacrylate'acrylic acid 
copolymer having a glase transition temperature Tg of 28*C) which is a thennoplastic resin, a water-based emulsion of 
a terpane resin wtiich is a tadtfier. and water were added to the water dispersion liquid of bis(d8-a,3.5-trim6ttiylcy- 
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dohexyQphthalate prepared as descrtsed hereinabove, followed by agitating until attaining to a uniform liquid to obtain 
a thermally- arxj pressure-sensitive adhesive having a sdid conleni of 50% by weight. Formiiat'ng ratio herein is 26 
pans by weight of the thermoplastic resin (the acrylic-based polymer) and 1 7 parts by weight of the tackitier (the ter- 
pane resin) based on 100 parts by weight of the s id plastidzer |]bis(ci5-3.3,5-trirnethylcyclohaxyQphthatate]. 

5 * • . 

(Preparation of a thermally- and pressure^ensltive atihescve sheet and test pieces for measuring an adhesive strength) 

[061 S] The thermaJly- and pressure-sensitive adhesive pcepiared as described hereinabove was ooated on a SLsface 
(back surface) of a single side-treated art paper having the density of 64.9 g/m^ and a polyethylene tarephthalate film 

fo (hereinafler. ocoasionally referred merely to *PET f Im*} having the thickness of 25 which is treated by a corona dis- 
charge using a barcoaler so that a coating anwunt after drying becomes 12 g/hi^. followed ksy drying at TO'C for 2 nrrirv 
utes to obtain a thermally- and pressure^sensltlve adhesive sheet. The themially- and pressure^ensMve adhesive 
sheet obtained by coat'ng on the PET film was cut into the size of width of 25 mm and length of 1 25 mm to prepare test 
pieces: The test pieces were heated at 120^C for 30 seconds to produce tacidness. and placed on a glass plate [Micro 

15 Slide Qass **Whitc Green Polish" marvfactured by Iwaki Glass. Ltd.]. followed by sticking throtigh compressing with a 
nJbber roil by maMng one roirxl traverse ¥irhite loading the weight of 2 Kg to prepare test peoee for measuring an adhe- 
sive strength. 

Example A2 

20 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0616] A water-based emulsion of a slyrene-txitadiene-acrytic acid copolymer (a glass transition terrperatura Tg: 
20'C) wNch is a thermoplastic resin, a water-based emulsion of a hydrogenated terpene resri which is a tadof ier. and 
25 water were added to the water cSspersion liquid of bis(ci8<3.3.5-trimethylcydohexyl)phthalate prepared in the Exanple 
A1 . foilowed by agitating until attaining to a uniform liquid to obtain a IhermaJly- and preesire-sensitive adhesive having 
a solid content of 54% by weight. Fbmnulating ratio herein is 40 parts by weiglit of the thernroplastic resin (a styrene- 
butadiene-acrylic add copolymer) and 26 parts by weight of the tackifier (the terpene resri) based on 100 parts by 
weight of the solid plasticizer Ibi8(ds-a.3.Strimethytcyclohexy1)phthalate]. 

(Preparation of a thermally- and pressureeensitive actiesive sheet and test pieces for measuring an adhesive strength) 

[0617] The thermally- and pressure-sensifhre adhesive prepared as described hereinabove was ooated on a sirface 
{back suifaoe) of a single side-treated art paper having the density of d4.9 gAn^ and a PET film having the thickness of 

95 25 ^m which is treated by a corona discharge using a t>arcoater so tfiat a coating cmiount after drying becomes 1 2 g^m^. 
followed by drying at 70*C tor 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thennaJly- 
and pressLre-sensttive adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120*C for 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Sfide 3ass "White Green Poli^* manufactur«i by twaW Qtass. Ltd.]. fbllowed by 

40 Sticking through compressing with a rubber roll by maMng one round traverse wh9e loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Example A3 

45 (Preparation of a water cf spersion liquid of a sofid plastidzer) 

[0618] There were mUed 100 parts by weight of bis(ci8-3.3.5'trimethylcyGlohexyl)terephthalate (a melting point of 
1 33*C) as a solki plasticizer, 1 5 parts by weight of an anionic surf^e active agent (an ammonium salt of a pdycartxax- 
yfic acid) as a dispersant end 80 parts tiy weight of water, and those «vere crushed using a bal mill until attaining to an 
30 average particle diameter of 2.6 fim to obtain a water dispersion liquid of bis(cts-3.d.5*trimethylcyctohexyl}terephtha- 
late. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

95 [0619] A water-based enulsion of an acrylic-besed polymer (2-ethythexytaay1ate-6tyrene-acryfic ackl copolymer hav- 
ing a glass transitfon tempwatur Tg of 30*^) which is a thermoplastic resin, a water-based enrulsion of a rosin ester 
which is a tackifier. and water were added to the water diepersion Ik^uid of t>is(Gis-3.3.5-trtmethy1cyciohexy1) terephtlvi- 
late prepared as descrit>ed hereinabove, folowed by agitating until attaining to a uniform liquid to ok>tain a thermally- 
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and pressure-sensitive adhesive having a solid content of 52% by weight. Formulating ratio is 17 parts by weight of the 
thermoplastic resin [the acryfic-based polym r) and 26 parts by weight of the tackilier (the rosin ester) baeed on 100 
parts by weight of the solid plastidzer [bi5(cis*3,3,5-trlmethylcyclohexy1)1erephthalate]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0620] TTie thermally- and pressure-sensitive actiesive prepared as desalbed hereinabove was coated on a surfsce 
(back surface) of a single side-treated art paper having the density of 84.9 gAn^ and a PET f Im having the thickness of 
2$ (im which is treated by a ooror^ discharge using a barcoater so that a ooating amoint after ciying becomes 1 2 gAn^. 
followed by drying at 70*G for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermaly- 
and pressure-sensitive adhesive sheet otTtalned by coaling on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at ITO'C fbr 30 seconds to produce tacMness. 
and placed on a glass plate [Micro Slide Glass "White Green Polish' manufactured by Ivwaki Glass, Ltd.), followed by 
Sticking through compressing with a rUpt^er roll by making one round traverse while toading (ha weight of 2 kg to prepare 
teat pieces for measuring an actiesive strength. 

Example A4 

(Preparation of a water disperskm fiqukj of a soiki plasticizer) 

[0621 ] There were mixed 1 00 parts by weight of dimenthylphthalate (a melting point of 1 34''C) as a sold plasticizer. 
15 parts t>y weight of an antonic surface active agent (an ammonium salt of a polycartx>xyfic ackl) as a dispersant, and 
80 parts by weight of water, and those were crushed using a bal rrill until attaining to an average partde diameter of 
2.5 |im to obtain a water dispei^kin Ik^ukJ of dimenthy^hthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0622] A water-based emulsion of an acrylic-based polymer {2-etfiylhexylacrylate>styrena-acrytic acid copolymer hav- 
ing a glass transition temperature Tg of 30' C) which is a thermoplastic resin, a water -based emulsksn off a rosin ester 
wtiich is a tackilier. ard water were added to the water disperswn liquti of dimenthylphthalate prepared as descrit>ed 
hereinabove, followed l>y agitating unti attaining to a uniform Iquki to obtain a thermally-and pressure-sensitive adhe- 
sive having a solkJ oontent of 53% bf weight Fbrnuilating ratio herein is 1 7 parts by weight of the thermoplastic resin 
(the acrylfo-based polymer) and 26 parts by weigfit of the taddfier phe rosin ester) based on 100 parts by weight of the 
solkJ plastkiizer (dimerithy^hthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet arxf test pieces for measuring an adhesive strength) 

[0623] The thermally- and pressure-sensitive actiesive prepared as described hereinabove was coated on a surface 
(k»ck surfecs) of a single side-treated art paper having the density of 84.9 g/hf' and a PET f Im having the thwknass of 
25 ^m which Is treated by a corona dschaiye using a barcoater so that' a coating anK>int after dirying becomes 1 2 gAn^. 
followed t>y drying at 70*C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermaly- 
and pressure-sensitive adhesive sheet obtair>ed by coating on the PET film was. cut into the size of ¥vidth of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 1 TO'C for 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Rofish* manufiactured by Iwaki Glass, Ltd.], followed by 
sticking through compressing with a niaber roll by maMng one round traverse wfiile toading the weight of 2 kg to prepare 
teat pieces for measuring an adhesive strength. 

Exan^e A5 

(Preparation of a water disperefon Ik^ukJ of a solkl plasticizer) « 

[0624] There were mixed 100 parts by weiQ^ of dibonytphthalate (a melting point of 186'*C) as a solid plasticizer. 15 
parts by vveight of an anionic surface active agent (an ammonium salt of a polycart)oxylic acki) as a cf spersant, and 80 
parts by weight of wBter, and those were crushed usir^ a fcnll mil unta attairvng to an average partide diameter of 2.6 
Mm to obtain a water cfisperBion liquid of dfoonyfohthatata 
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(Preparation of a thermally- and pressure-sensitive adhesive) 

10625] A water-tesed emulsion of an aorytic-based polymer (2-ethythexytaaylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 30'q which is a Ihermoplastc resin and a vinylacetate^based copolymer (a 

5 vinylaoetate-ethylene copolymer having a g^ass transition temperature Tg of 7*^), a water-based emulsion of a terpene 
phenol resin which is a tackif ier. and water were added to the water dispension liquid of dibcnytphthalate prepared as 
descrbed hereinabove, fallowed tjy agitating unKI attaining to a uiHbmi Squid to obtain a thermally^nd pressure-serv 
sitrve adhesive having a so(d content of 50% by weight. Formulating fatio herein is 14.4 parts ty weight of the thermo- 
plastic resin (the acryfic-based polymer). 3.6 parts by weight of the thernrvplastic resin (the vinytacetate-based 

10 copdymer). and 26 parts by weight of the tacWfier (the terpene phenol resin) based on 1 00 parts by weight of the solid 
ptasticlzer (dibony^thalate). 

(Preparation of.a thermally- and pressure-sensitive actiesiva sheet and test pieces for measuring an adhesive strength) 

15 10626] The thermally- and pressure-sensitive adhesive prepared as described herdnabove was ooated on a surface 
(back suffaoe) of a single side-treated an paper having the density of 84.9 g/hi^ and a PET film having the thickness of 
25 ^m which Is treated by a corona discharge using a ttarcoater ao tttat a coating amoum after drying beoomes 1 2 gfm^, 
folkMred by drying at 70*C for 2 rnnutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermaliy^ 
and pressm-sensHive adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 

S9 length of 125. mm to prepare test pieces. The test pieces were heated at 170''C for 30 seconds to produce taddnesa. 
and placed on a glass plate [Micro Slide 3as6 *Wiite Green Polish- manufactured by Iwald Qiass, Ltd.], followed by 
stidgng through conpressing with a mtaber roll by maMng one round travarse while loading the weight of 2 tag to prepare 
test pieces for measuring an adhesive strength. 

25 Example A6 

(Prepamtion of a water Aspersion liquid of a solid ptastidzer) 

[0627] There were mixed 100 parts by weight of bis(4-t-butylcycloheDcyl)phthaIate (a meitng point of 1 16-C) as a solid 
30 plasticicer, 15 parts by weight of an anionic siriace active agerrt (an ammonium sait of a polycait>oxyfic acid) as a ds- 
persant. and 80 parts tjy weight of water, and those were crushed using a t>all mill until attaining to an average particle 
diameter of 2.6 |Lm to obtain a water dispeision liqiid of bis<4-t-butytcycJohexyqphthalat8. 

(Preparation of a thermally- and pressure-sensitive adhesiva} 

.95 

[0628] A water-based emulsion of an acrylic-based polymer (Z-ethylhexyfaaytate-styrene-acrylic acid copolymer hav- 
ing a glass transiton temperature Tg of ZO^'C) which is a thenropiastic resin, a water-based emulsion of a terpene resin 
which is a tackifier, and water were added to the water dispersion liquid of bi6(4-t-txitylcycloh6xyt)phth^ate prepared 
as dascrfaed hereinabove, follawed by aflptating until attaining to a unifbmi lic|Liid to obtain a thermally* and pressure- 
40 sensitive adhesive having a soSd content of 50% by weight. Fomiulating ratio herein is 17 parts t>y weight of the ther- 
moplastic resin (the acrylic-based polymer) and 26 parts by weight of the tacklier (ttie terpene resin) based on 100 
parts by weight of the solid plastidzer |bis(4-i-butylcydohexy(} phthalate]. 

(Preparatian of a Ihermalty- and pressure-sensitiva actiesiva sheet and test pieces fior measuring an adhesive strength) 

45 

[0629] The thermally* and pressure-sensitive adheahre prepared as described hereinabove was ooated on a surface 
(back surface) of a single side-freated art paper having the density of 84.0 gfvr^ and a PETfHm having thethicKnees of 
2S |im which is treated by a corona discharge i^ng a iMircoater go that a coating amount after drying becomes 1 2 gfrrP, 
followed by drying at 70*C for 2 minutes to dtitam a thermally- and pressure-sensitive adhesive sheet. The themialiy^ 
so and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 140*C for 30 seconds to produce tadoness. 
and placed on a g^ass plate [Micro Slide Glass \¥hite Green Polish" manufactured by IwaM Glass. Ltd.). followed by 
sticking through conpressing with a rubber roll by maWng one round traverse whOe loading the weight of 2 kg to prepare 
test pieces fbr measuring an adhesive strength. 

55 
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Example A7 

(Preparation of a water diGpeiskn liquid of a solid plasticizeO 

[0630] Ttiere were mixed 1 00 parts tsy weight of bis(trans^.3.5-inmethylcyclohexy1)terepNhalale (a mefting point of 
103*C) 86 a Golid plaeticizer, 1 5 parts by weight of an anionic surface active agent (an ammonlurn satt of a polycait>QX- 
yllc acid) as a dlspersant and 80 parts by weight of water, and those were crushed using a ban mOl until attaining to an 
average parlide darvieter of 2.5 |Lm to olitain a water dispersion liquid of bi6(tran6-3,3,5-trinnethylcydohexyl)terephtha- 
late. 

(Preparalion of a thermally- and pressure-sensitive adhesive) 

(0631] A water-based emulsion of a styrene-butadiene-acryRc add copolymer (a glass transition terrperature Tg: 
20*C) which is a thermoplastic resta a water-based emulsion of a hydrogenated terpena resin which is a tacMfter. and 
water were added to the water dispersion fiquid of bi3(tran9-3.3.5-trimethyfcyclohexyO terephthaJate prepared as 
described hereinabove, foltowed by agitating until attaining to a uniform liquid to obtain a thermaily-erxf pressure-sen- 
sitive adhesive having a solid content of 52% by weight. Formulating ratio herein Is 40 parts by weight of the thermo- 
plastic resin (the styrene-butadien&-acryic acid copolymer] and 26 parts by weight of the tackifier (the hydrogenated 
tarpene resin) based on 100 parts tsy weight of the solid plasticizer |bis(trBns^.3.5-trimethylcydohaKyf)terephthalate]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

10632] The thermaJly- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 gAn? arxi a PET f im having the thickness of 
25 which is treated by a corona dacharge using a t^arcoater so that a coating amotnt after drying t>ecome8 12 gArt^. 
followed by drying at 70*C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The Ihermaly- 
and pressure-sensitive adhesive sheet obtairted K>y coating on the PET film was cut into the size of width of 25 mm aixl 
length of 125 mm to prepare test pieces. The test pieces were heated at 140*C for 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Piolish" manufactured by Iwaki Glass. Ud.], followed by 
sticking through conrpressir^ with a riisber roll by making one round traverse while toading the weight of 2 kg to prepare 
test pieces for measuring an actiesive strer^. 

Example AS 

(Preparation of a water disperskxi liquki of a sdki plasticiEef) 

[0633] There were mixed 100 parts by weig^ of bis(3.5-dimethy1-1-adamanty1)isopmhalate (a mettng point of 88*^) 
as a solid plasticizer. 15 parts by weight of an anbnic surlace active agem (an ammonium salt of a pdycartxsxylic ackl) 
as a disparsant. and 80 parts t>y weight of water, and thosa were crushed using a ball trill until attairvng to an average 
particle diameter of 2.5 fun to obtain a water dispersion lic|ukl of bis(3.&dimethyl- 1 -adamantyl) isophthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0634] A water-tsased amulston of an acrylio-besed copolymer (2-ethylheKytacrytate-methy1me(hacrylate-styrBn8- 
acrylic ackJ copolymer, a g^ass transition tenrperature Tg: 28''C) which is a thennopfastic resin, a water-based emulsion 
of a terpens phenol resin which is a tackifier. and water were added to the water dispeiBion lk|uki of bi8(3.5-dimethyl-t - 
adamantyf)i8ophthalate prepared as desaibed hereinabove. fdllQwed tiy agitating until attaining to a uniform liquid to 
obtain a thenmally- and pressure-servltive adhesive having a solid content ol 53% by weight 

(0635] Formulating ratb herein is 27 parts by weight of the thermoplastk; resin (the aorylic-based polymer) emd 27 
parts by weight of the tadgfier (the terpene phenol resin) based on 100 parts by weight of the solid plastidzer (bi8(3.5- 
dimethyl-1 -adarwityl) isophthalale]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0636] The thermally- and pressure-sensitive adtesive prepared as desaibed hereinabove was coated on a surftee 
(beck surface) of a single side-treated art paper having the density of 64.9 ghv? and a PET f im having the thickness of 
25 |im is treated by a corona dscharge using a baiooater so that a coating amotnt after d^ ng becomes 1 2 gAn^. 
followed t>y drying at 70*G for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet The Ihermaly- 
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and pressire-sensitive adhesive sheet obtained by coating on the PET fitm was cut into the size of width of 25 mm and 
laigth of 125 mm t prepare test pieces. The test pieces were heated at 120*C for 30 seconds id produce taddnees, 
and placed on a glass plate [Micro Slide Glass 'Wtite Green Polish* manufactured by Iwald Glass. Ltd.]. followed by 
sticking through oonpressing with a rubber roll by maWng one round traverse while loading the weight of 2 kg to prepare 
test pieces fbr measuring an adhesive strength. 

Example A9 

(Preparation of a water dispersion liquid of a sofid plaaticizer) 

[0637] There were mixed 100 parts tsy weight of bi6(1-adamantyOi6ophthaiate (a melting point of l4rC) as a solid 
plastlctzer. 15 parts tsy weight of an anionic sirfiace active agem (an ammonium salt of a polycarboxyiic acid) as a dis* 
persant. and 80 parts by weight of water, and those were crushed using a ball nnitl urrtil attaining to an average particle 
diameter of 2.6 Mm to obtain a water dispersk)n Ik^iid of bi6(1^amantyi)isophthatata 

(Preparation of a thermally- and pressure-serBltive adhesive) 

[0638] A water-t«sed emdsion of an acrylic-based copolymer (2>ethy(hexylacrylata-styrane'acrylk: add copolymer, 
a glass transition temperatu^e Tg: 30''G) which is a thernrK)pia6tic resia a water-based emulsion of a terpene phenol 
resin whk:h is a tad^ler, 2.2.4-trimethyl-1.3-pentanedk)l monoisobutylate which is an auxiliary agent tor fanrhforming. 
and water were added to the water dispersion liquid of bi6(1-adamanty1]t&ophthalate prepared as desaibed herein- 
atx>/e. followed by agitating until attaining to a unrform liquid to obtain a thermally and presGure-sensitive acrtestve hav- 
ir^ a sdkJ content of 50% by weight. Formulating ratio herein Is 14 parts by weight of the thermoplastic resin (the 
acryfK-based copolymer). 28 parts by weight of the tackifier (the terpene phenol resin), and 4 parts by weight of the 
auxifiary agent for f im-fbrming based on 100 parts by weight of the eolki plasticizer [bi8(1-adamantyl)ieophthalate]. 

(Preparation of a thermally- and pressur^^ensitive acJiesive sheet and test pieces fbr measuring an adhesive strength) 

(0639] The thermally- and pressure-sensitive adhesive prepared as described herejnatx>ve was coated on a suiace 
(back surface) of a single side-treated art paper having the density of 34.9 g/m^ and a PET f ilm having the thickness of 
25 M m which is treated by a ooronia discharge using a barooater eo that a coating ctfhbunt after drying becomes 1 2 g/m^. 
fc3l)owed by drying at 70"C fbr 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
and pressLre-sensitive adhesive sheet obtained by coating on the PET film was cut Irrto the size of width of 25 mm arvf 
length of 125 mm to prepare test pieces. The lest pieces ware heated at 180'C for 30 seconds to produce a pressure- 
sensitive adhesive property, and placed on a glass plate [Micro Slide Olass White Oreen Poiish" manufactured by fwaki 
Glass. Ltd.]. fblk)wed by stjcking through oorrpresstng with a rubber roll by making one round trcMrse while knding the 
weight of 2 Iqg to prepare test pieces tor nneasuring an adhesive strength. 

Example A1Q 

(Preparation of a water dspersion Iquid of n sofid plasticizer) 

[0640] There were mixed 95 parts by weight of bis(cis-3.3!5-trimethylcyclohexyOphthalate (a melting point of 93*C) 
and 5 parts by weight of bis(tran8^.3.5-trimethyk:yclohexyf)phtha]ate (a melting point of 57*0) as a solkj piastidzer. 15 
parts by weight of an anionic surface active agent (an ammonium salt of a polycaitxxxytic add) as a dispersant. and 80 
parts by weight of water, and those were crushed using a ball mill until attaining to an average particle diameter of 2.8 
|U7i to okHain a water disper6k>n liquid of bi8(ci8:3,3.5-lrimethytcydohexyl)phtfulate and bis (tFans-3,3,5-trimettiyk^ 
dohaxyQpfrthalate. 

(Prepamticn of a thenmally- and pressure-serttitive adhesiye) 

(0641 ] A water-based emiision of an acrylic-k^ased copolymer (2-ethylhexylacrytate-styrene-eorylic add copdymer, 
a glass transition tertperatu'e Tg: 30*C) which is a thermoplastic resin, a water-based emulsion of a terpene phenol 
resin which is a tackifier, and water were added to tfie water dsperskin Hquid of bis(cis-3,3,5-trimethyteycloheJ(yl)pWha- 
late and bi8(trans-3.3.&-trimet^ylcydoh6xyl)phthaJate prepared as described hereinabove^ followed by agitating until 
attaining to a uniiorm EquM to obtain a thermally- and preasure-sensitive adhesive having a solid content of 52% by 
weight Fbrrmiating ratio herein is 14 parts by weight of the thermoplastic redn (the acrylic tosed copolymer) and 28 
parts by weight of the tackifier (the terpene pherx)i resin) t>ased on 95 parts by. weight of b(6(cis-3,3,5'trim0thylcy- 
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cioh6xyt)phthalate and 5 parts by might of bi8(trans-d.d.5-trinethy1cydohexyOphthalal6 which are the solid plastidzer 

(Preparation of a thermaJly- and pressure-sensrtiva adhesiva shaat and tast piacas for maasur ing an adhesive strength) 

(0642] The thermally- and pressure-sensitive actiesive prepared as described hereinatxive was coated on a surlace 
(back surface) of a single side-treated art paper having the density of 84.9 Qtrr? and a PET f Im having the thickness of 
. 25 ^m which Is treated by a corona discharge using a barcoater so that a coating amount after c^ng becomes 12 gAn^. 
followed by drying at TO^'C lor 2 minutes to obtain a thermally and pressure-sansitiva adhesive sheet. The thermaly- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the size of width of 2S mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 1 ao^C for 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish' manufiactured by Iwaki Qass. Lid.], followed by 
sticking through compressing wKh a rUbber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an attiesiva strength. 

Example All 

(Preparation of a watar dispersion liqukl of a aolM plasticizer) 

[0643] There were mixed SO parts tiy weight of b(6(ds-3.3.5-trimethyfc;ydohexyOphthala1e (a melting point of 93**C) 
and 50 parts by weight of cf cyclohexytterephthalate (a melting point of dS^'C) as a solid plastidzer. 15 parts by weight 
of an anionic siiiace active agent (an ammonium salt of a polycaitx>xyf c acid) as a cf spersant. and 60 parts by weight 
of ¥vster. and those were aushed usir^ a t>aB mill until attaining to an average particle diameter of 2.5 |im to obtavi a 
water dspersion lk)uid of k>is(cis-3,3,5'trimet^ycycloheKyi)phthalate and dicycbhexyt terephthalate. 

(Preparation of a thermally- and preBsure-sensitive adhesive) 

[0644] A water*b8sed emulsion ot an acrylic-tsased copolymer (2-ethythexy1aGrytate-6tyrene-acrylic acid copolymer, 
a glass transition temperature Tg: 30*C) wNch is a thermoplastic resin, a water-based emulsion of a hycirogenated ter- 
pene resin which is a tackifier. and water were added to the water dispersion liquid of bis(d8-a,3.5-trimethy1cy« 
clohexy1)phlhalate and dicydohexytterephttialate prepared as described hereinabove, followed t>y agitating until 
attaining to a uniform liquid to obtain a thermally- and preesure-seneilive adhesive having a solid content of 54% by 
weght. Formulating ratio herein is 27 parts by weight of the thernr)Oplastic resin (the acrylic-based copolymer) and 27 
parts tiy weight of the tackifier (the hydrogenated terpene phenol resin) t)ased on 50 parts by weight of txs(cis-3,3.5- 
tn'methykrydohexyl) phthalata arvl SO parts by weight of cf cyckitiejiylteraphlhalate which are the solid pia6tk:izer. 

(Praparation of a thermally- and pressure-senaitive adhesive sheet and teat pieces for measuring en adhesive strength) 

[0645] The thermally- and pressure-sensitive actiesive prepared as described heretnat>ove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g^ and a PET f im having the thnluiass of 
25 (un which is treated by a corona dscharije uaing a barcoater so that a coating anwuit after drying becomes 12 gAn^. 
fdlowed by drying at 50*C for 2 mrrutes to obtain a thermally- and preseure-sensitive adhesive sheet. The thermaly- 
aixl pressure-eertsftive adhesive sheet obtained t>y coating on the PET film was cut into the size of width of 25 mm and 
length of 125 nvn to prepare test pieces. The test pieces were heated at 120*'C for 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Pdish* manutactured by Iwaki Glass. Ud.]. followed t>y 
sticking through compressing wHh a riisber roll tjy maMng one round traverse while loading the weitfit of 2 kg to prepare 
teet pieces tor measuring an adhesive strength. 

Example Ai2 

(Preparation of a water disperston liquki of a uM plasticizer) 

[0646] There were mixed 100 parts by weight of bi3(a.5<f methyl* Vadamantyl)terephttvUate (a meltihg point of 
1 76*C) as a Golkl plastidzer, 1 5 parts t^ weight of an anionic surtaca active agent (an ammonium salt of a polycaitxu- 
ylic add) as a dispersant. and 80 parts by weight of water, and those were crushed using a baD miD until attaining to an 
average partide diameter of 2.6 ^ to obtEdn a water d epersion fiquid of t)is(3.5-dimattiyl-1*adamantyl] terephthalate. 
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(Preparation of a thermally- and pressure-serKitive adhesive) 

10647] A water-t>dsed emulsion of an acrylic-t)ased copolymer (2-6thylhexy(acryiata-niethylmethaarylafe-6tyren&- 
acrylic acid copolymer, a glass transition temperature Tg: 28'C) ^ch is athenmoplastic rosin, a water-based emulsion 
5 da terpens pherx)! resin which is a tacidf ier. arxj water were added to the water dispersion liquid off bts(3,5-dime4hyl-1 - 
adamantyOterephthalate prepared as descrbed hereinabove, tollowed by agitatng until attaining to a unHbrm liquid to 
obtain a thernrQlly and pressure-sensitive actiesls^ having a solkJ content of 53% by weight. 

[0648] Formulating ratio herein is 27 parts hy weight of the thermoplastic resin (the aor yfic-based copolymer) and 27 
parts by weic^t of the tackifier (the terpens phenol resin) based on 100 parts by weight of the solid plastidzer [bisO.S- 
10 dimethyl-1 -adamantyl) terephthalate] . 

(Preparation of a thermaHy- and pressure^ensltive actieslve sheet and test pieces tar measuring an adhesive stt-ength) 

10649] The thermally- and pressure^nsHive adhesive prepared as descnbed hereinabove was coated on a surface 
15 (back suffaoe) of a single side-treated art paper having the density of 84.9 g/m^ and a PET film having the thickness of 

25 |im which is treated tiy a corona discharge using a barcoater ao that a coating amoum after drying beoomes 1 2 g/m^. 

followed by drying at 7D*0 for 2 minutes to obtain a thermally- and pressure-sensttive adhesive sheet. The thennally- 

and pressixe-sensitive adhesive sheet obtained by coating on the PETfilm was cut into the size of width of 25 mm and 

length of 125 mm to prepare test pieces. The test pieces were heated at 120''C for 30 sacorxjs fo produce tacWness. 
20 and placed on a glass plate [Micro Slide Glass "Whita Green Pofish* manufactured by Iwalo Glase, Lid.], followed by 

sticking through corrpressing wHh a rubber roll bf maMng one round traverse while loading the weight of 2 kg to prepare 

test pieces for measuring an adhesive strength. 

Comparative Example A1 

(Preparation of a water cispersion liquki off a solid plastidzer) 

[0690] There were mixed 1 00 parts by weight of dcydohaxWphthalate (a melting poim of 65*C) as a solid plastkazer. 
1 5 parts by weight of an anionic surface active agem (an ammonium salt of a polycartxixytk: ackl) as a dispersarrt. and 
50 60 parts b^f weight of water, and those were crushed using a ball mill until attaining to an average parlide diameter of 
2.2 ^m to obtain a water disperskin liqukl of dkjydohoKy^thalate. 

(Preparatkan of a thermally- and pressure-senBitive adhesive) 

95 10651 1 A water-based emulsksn of an acrylc-based copolymer (2-ethylhe8cylacrylate-methylmelhacryiate-acryric acid 
copolymer, a glass transition terrf)eratura Tg: 28'*C) which is a thermoplastic resin, a water-based emiiskxY of a ter- 
pene resin which is a tacWIiar. and water were added to the water disperskan liqukJ off dicydohexylphthalate prepared 
as descrbed hereinatx>ve. follc^Ared by agtating until attaining to a untfomi liqukl to obtain a thermalty- and presstre- 
sensitive adhesive having a said content of 50% by weight. Formulating ratio herein is 26 parts by weight of the ther- 

40 mopiastk; resin (the acrylic-based copolymer) and 1 7 parts by weight of the tackifier (the terpene resin) based on 100 
parts by weight of the solid plasticizar (dlcydohexy^hthalate]. 

(Preparation of a thermally- and pres6ur»«ensitiva acliesive sheet artd test pieces for measuring an adhesive strength) 

45 (0652] The thermally- and pressure-sensitive adhesive prepared as descnbed hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 gAn^ and a PET film having the thkietess of 
25 iim which is treated by a corona discharge using a barcoater so ttiat a coating amount after drying becomes 1 2 g/m^. 
folbwed by drying at W*C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sf>eet. Ihe thennally- 
and pressire-sensitive adhesive sheet obtained by coating on the PETfilm was cut into the size of wkfth of 25 mm and 

59 length of 125 mm to prepare test pieces. The test pieces were healed at 120*C for 3D seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Gass 'Wiite Qreen Polish' manufoctured by twald Qlass, Lkl.), foOowed by 
sticking through compreeaing wHh a mbber roll by maMng one round traverse vvhile toading the weight of 2 tag to prepare 
test pieces fbr measuring an adhesive strength. 

55 
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Comparative Example A2 

(Preparation ol a thermally- and presGure-eenshive actiesive) 

5 [0653] A water -based emulsion of a styrene-butadiene-aoryfic acid copolymer (a glass tranertion temperature Tg: 
28*C) which is a thermoplastic resin, a water-based emuteion of a hyc*ogenated terpens resin which Is a tacKifter. and 
water were added to the water dispersion Iquld of dlcydohexytihthalate prepared In the Conparatlve Example A1, Ibl- 
lowed by agitating until attaining to a uniform liquid to otitain a thermally and pressure-sensitive adhesive having a solid 
conleni of 52% by weight. Formulating ratio herein is 40 parts by weight ol the thermoplastic resin (the styrene-butadi* 

10 ene-acrylic add copolymer) and 26 parts by weight of the taddf ier (the hydrogenoted terpene resin) based on 1 00 parts 
by freight of the solid plasticizer (dicyclohexylphthalate). 

(Preparatian of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

. 15 [0654] The therrrially-erdpiBssure-senajtiveacfiesive prepared as described herei^^ 

(back surface) of a single side-treated art paper having the density of 84.9 gAn^ and a PET f Im having thethickness of 
25 ^m which Is treated by a corona discharge using a t^arcoater so that a coating amouit after ctylng beconr>es 1 2 gAn^. 
followed by drying at 40*C for 2 minutes to obtain a thermally- arvi pressure-sensitive adhesive sheet. The thermal y* 
and pressura-sensitive adhesive sheet obtcuned by coating on the PET film was cut into the size of width of 2S mm arxi 
£0 length of 125 mm to prepare test pieces. The teat pieces were heated at 1 ao^'C for 30 seconds to produce tacMness. 
and placed on a glass plate (Micro Slide Qtass "White Oreen Polish' manufactured by Iwaki Qass, Ltd.], foHowed by 
stiddng through compressing with a riliber roll k>y maMng one round traverse while loading the wai^ of 2 kg to prepare 
test pieces for measuring an acfriesive strength. 

25 Comparative Example A3 

[0655] A water-bssed emulsion of an acrylio-based copolymer (2-ethythaxyfaGrylate-5tyrene-acrytic add copolymer, 
a ofass trarvftion temperature Tg: 30*C) wNch is a thermoplastic resin, a water-based emulsion of a rosin ester which 
is a tadgf ler. and water were added to the water diversion liquid ol dicyclohexylphthalate prepared In the Corrparative 
so Example Ai , folowed by egitating untl attaining to a uniform fiquid to obtain a thermaly- and pressure-sensitive adhe- 
sive having a solid oontent of 52% by weight. Formulating ratk> is 17 parts by weight of the thermoplastic resin (the 
acrylic-based copolymer) and 26 parts t>y weight of the tadotier (the rosin ester] t>ased on 100 parts by weight of the 
solid plasticizer (cydohexytphthalate). 

35 (Preparalion of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0656] 'me thermally- and pressure-sensitive adhesive prepared as descritied hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 gfrr? and a PET f im having the thickness of 
25 |im which is treated by a oorona discharge using a tMrcoater so that a coating amount after crying twcomes 1 2 gAn^. 

40 follawed by drying at 40*C for 2 minutes to obtain a themially- and pressure-sensitive adhesive sheet. The thermaly- 
arxf pressure-sensitive adhesive sheet obtained bf coaling on the PET film was cut into the eize of width of 25 mm arxl 
length of 125 mm to prepare test pieces. The test pieces were heated at 1 20°C for 30 seconds to produce tackiness, 
and placed on a glass plate {Micro Slide Qiass *White Qreen Polish" manufactured by Iwaki Qass, Ltd.], followed by 
stiddng through corr^essing wHh a rubber roll by making one round traverse while loading lha waght of 2 kg to prapare 

45 test pieces for measuring an adhesive strength. 

(Performance test) 
(Adhesive strength) 

30 

[0657] Test pieoes for adhesive strength test were prepared, and then the test pieces were placed at en atmosphere 

of 23''C and 50% RH tor 1 day, and then an adhesive strength was measured at a ter»te speed of 300 mnVmrtute and 
a peeling angle of 1 80* using a tensile tester (tensiton UCT-5T manufactured t>y Orientech, Ud.). Results are ^CMvn in 
Table 1. 

55 

(Bbckirtg resistance) 

[0658] 4 layers of the thenmally- and pressure-sertsitive adhesive sheet obtained by coating on a single side^reated 
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art paper were laminated so that a gloss surface (surlace) of th sinolo side-treated art paper was put into contact with 
another surface (t»ck suiface) on which the themially- and pressure-serisith/e adhesive is coated, at the loading the 
weight of 500 g/cm^ and an atmosphere of 55^ for 24 hours, followed by evaluating a blocidng resistance according to 
the following standards. Results are shown in Table 1 . 

5 • 

5: It was peeled without a peeling resistance. 

4: It was peeled while slightly sounding when being peeled. 

io 3: It was peeled while continuously sound ng when t>eing peeled. 

2: Fibers of the paper were parttaDy lelt on a pressure-sensitive adhesive layer when being peeled. 

1: Paper was brolcen by blocking. 

IS 



Table 1 



so .. 





Adhesive 9trength{gf^ 
mm) 


Blocking resistance 


Example A1 


1150 


5 


Example A2 


1350 


4 


Example Ad 


1000 


5 


Example A4 


1080 


5 


Example AS 


1100 


5 


Example A6 


1130 


5 


Example A7 


1300 


5 


Example A8 


1150 


5 


Example A9 


980 


5 


Example AtO 


1250 ; 


4 


Example All 


1180 


4 


Example A12 


990 


5 


Conparative Exarrple A1 


750 


1 


Comparative .Exanple A2 


950 


1 


Corrparative Exarrple A3 


53d 


1 



[0659] From the results of the TaUe 1 . it Is corf 'rmed that the thernmlly- and pressure-sensitive adhesive sfieets in 
45 the Examples A1 -A1 2 are more excellent in adhesive strength and bloddng resistance compared to the pressure-serh 
sitive adhesive sheets in the Comparative Examples A1-A3. 

Example A13 

59 [0660] Using rats (F344/N(SPF). male, age in week at a period of expecimehtation: 42 days* Japan SLC Ltd.]. an inf hi* 
ence of 4 kinds of phthalates on testes was tested as described bek}w. 

10661 1 It is to be noted that 10 rats (n-l0} per 1 group were used in tests at respective conditions. Before administra- 
tioa starvation was continued for 16 hours, and administratk>n was conducted in the monning. Fuiher, in fetation to 
feeding. CRF-1 (manufactured by Oriental Enzyme Industries. Ltd.) was fipven over 5 hours after the adHiinistralion. In 
sa relation to intake of water. Hm^i municipal water was freely given. 
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(Eiperimenftation 1) 

[0662] 8 ml of an oTive ai of a pfiamiacopeia grade (Lot Na 998521 manufacturad by >bshida SeiyaKu. Lid.) was 
added to 2 g of bis(ci8-3,3.5-trimethy1cyclohexyt)phthalate (hereinafter. abbraMiated as "TMCOL-P'). followed by heal- 
5 ing and dissolving at 100*C lor approxifnately 30 minutes to prepare a TMCOL P solution having 200 mg/ml. Likewise, 
using dicydohexytphthalate (hereinafter, abbreviated as 'DCHP*! (manufactured by Wiako Jun-yaloi Kbgycx Ud.). a 
DCHP solution of 200 mg/mi was prepared. 

[0663] Further. 7.96 ml of an olive oil of a pharmacopeia grade (Lot Na 996521 manufactured by Nbshida deiyaku. 
Ltd.) was added to 2 g of bi8(2*ethylhe3(yl)phthalate (hererafter. abbreydated as *X)OP') (manufactured by Aldrlch 
10 Chemicala Industries, Ltd.). followed by mixing in a vortex to prepare a OOP solution of 200 vngfttxl 8til further. 8.09 ml 
of an otfve oil of a phamiaoopeia grade (Lot No. 998521 manufactLFed t>y Xbshida Seiyaloj. Ltd.) was added to 2 g of 
dibutylphthalate (hereinafter, abbreviated as 'DBP"). followed by mWng In a yottex to prepare a OOP solution of 200 
m^ml. 

[0664] The phthalate solutions were prepared at a day for administration, and maintained at Ihe temperature of 37^0 
15 until immecSately before adminislration. 

[0668] Using thusxsbtained respective solutions of TMCOL-P. DCHP. DOP. and DBP. a contriuous administratton (an 
oral administration} was conducted to rats at a dose of 1000 mg/kg (5 ni/kg) for 7 days. 

[0666] Adrnntstration of an olive oil alone was conducted as controls in place of the administration of the phthalates. 
[0667] During the oorrtinuous administration for 7 days, body weight was measured everyday, aiKl at the nexl day (8th 
20 day) of a final day. testes and epiddymis ware delivered to measure wet weight alter decapitation and removal o1 blood. 
[0668] Further, the testes delivered was stained in a Bouin fixative (saturated picric acid: 15, formalin: 3. and glacial 
acetk: acid: 1). After staining tor 48 hours, the testes was twice washed with 70% ethyl alcohol, and it was embedded 
in paraffin and sliced, and then HE-stained to prepare an HE-stained sample arxi to conduct a histomorphological 
retrieval. 

25 [06691 As a restif . although weigM change was not significantly observed in groups of T^COL-P. DOP. and DBP com* 
pared to ^^oups of ttie controls, in a group of DCHP, there was otseerved a significant decrease in body weight to 92- 
94% at foiFth day (p<0.05). sixth day (p<0.01). seventh day (p<0.05}. and eighth day (p<0.05) after adninistration com- 
pared to groups of the controls. Further, in the case of TMCOL-P, DCHP, and DOP, although a significant decrease of 
testes weight was not ot>served compared to groups of the controls and, in the case ol DBP grot^i, a significant 

so decrease (49%^ p<i}.001) of testes weight was observed compared to groups of the controls. However, in relation to the 
epididymis, a significant decrease In the weight was not observed In all the adminislrBtion groups oompared to groips 
of the controls. 

[0670] On th e other hand, in relation to pathobiological retrieval of testes tissue^ no change was observed in the testes 
tissue of al the administration groups of TMCOL-P compared to groups of ttie controls. However, in the groups of DCHP 

95 and DOP. a bilateral and unilateral denaturation and atrophia in semiferoua tutxjie were observed in 4 examples arxf 5 
examples, respectively. In the group of DBP, a grave change was observed ri the testes tssue, end a bilateral and 
Inflamed atrophia in semiferous tubule were oC>8erved in all the samples. Samples showing ea/eral pieces of atrophia 
in the semiferous tutxJe (4.). samples showing a wide range of atrophia but not viflamed (4-1-), and samples showing the 
inflamed change (-hm-) were soared 1 point 2 points, arxi 3 points. reGpectMy. to eialuate an influence lorel to the tes- 

40 tes. As a result the groups of TMCOL-P. DCHP. DOP. and DBP were scored 0 point 0 point 5 points, 10 points, and 
26 points, respectively. 

(Es^erimeniation 2) 

49 [0671] 12 ml of an dive oil ol a phamiaoopeia grade (Lot Na 998S21 mar^ctured by \bshida Seiyaku. Ltd.) was 
added to 3 g of H^COL-R followed by heating and d ssolving at 100O for epproKimalely 30 minutes to prepare a 
TMCOL P solution d 200 mgM. Ukewise^ using DCHP (manufactured by Wako Jun-yatu Kogyo. Ltd.). a DCHP solu- 
tion of 200 mgAnI was prepared. 

[0672] Further. 1 1 .94 ml of an olive oil of a pharmaoopeia grade (Lot Na 998521 manufactured by Yoshida Seiyaku. 
• so Ltd.) was added to 3 g DOP (manufactured by Aldrlch Chemicals Industries. Ltd.). followed by mixing in a vortex to pre- 
pare a DOP solution of 200 rn^ml. Still further, 12.14 mi of an dive oil of a phanrnaccpeia grade (Lot No 998521 . \bsh- 
Ida Seiyaku, Lto.) was added to 3 g of DBP. followed by mi)dng in a vortex to prepare a DBP solution of 200 mg/rm. 
[0673] The phthalate solutions were prepared at a day lor aclmtnlstration, and mairttained at the temperature of 37<*C 
until immedUitely before administration. 
55 [0674] Using thus-obtained respective solutions of TMCOL-P. DCHP DOP. and DBP. a continuous administration (an 
oral admiristration) was conducted to rats at a dose of 2000 mg/l^ (1 0 mlA^) for 7 days. 

[0676] AdministFBtion of an olive oil alone was oorvlucted as controls in place of the admiristration of the phthalates. 
[0676] Diring the continuous administration for 7 days. t>ody weight was measursd everyday, and at the next day (8th 
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day) of a final day. testes, epididyinisw and liver were delivered to nieasure wet weioht after decapitation and removal of 
Diooa. 

[0677] As a result although weioht change was not signHicantfy observed in the group of TMCOL-P oornpared to 
groups of the controls, bi orotps of OCHR OOP. and DBP.. there was otaserved a significant decrease of tiody weig^ 
5 oonpared to grotps of the controls. The significant decreas . of body weight in groups of DOP and DBP was dbserved 
(p<0.05 and p^.01 , respact'vely) at b period of fifth day after administmtion, and it continued to gradually decrease 
until a final day (eighth day) In the e3q9erlmentatian. 

[0678] Change of txxly weigM at the final day of the experimentation in gnDups of DOP and DBP was 85% (p<0.01) 
and 83% (p<O.0i). respectively, based on 100% in the groups of the controls. In the grotp of DCHP. death was 

10 observed at fifth day after administration in one example. In relation to conditions in a wfiole body, since there were 
observed piloerectlon. txowning of hair, crouching, and asthenia, etc.. adinnistration was stopped. However, at the 
sUth and seventh days, death was observed In two examples and one example, respectively: Although the body weight 
HI the group of DCHP deoreased to a minimum value (75%. pcO.OI) at the seventh day after administration, ttiare was 
shown a tendency of reccvery after that 

15 [0679] Further, in relation to the weiglYt of testes, a signtf leant deaease was observed in all the groi4)s of DCHP. DOP. 
and DBP except TMCOL P (86%. none of a significant difference), arxi the decrease le^^ was 48% (p<O.Ol). 58% 
(p<0.01). and 38% 0x0.01) based on the weight of groups of the controls, respectively. Still further. In relation to the 
weight of the epididyrris as well as the weight of testes, a signVicant decrease was observed in ed\ the grocps of DCHP, 
DOP. and DBP except TMCX)L*P (81%, none of a signifiGant difference), arxi the decrease level was 58% (p<0.0S). 

so 71%(p<0.05).and56%(p<0.01)basedonthe¥velghtofgroi<)softheoontrd8. respect 

weight of the liver, a significant increase was observed in all the groups of DCHP. OOP, and DBP except TMCOL-P 
(111%. none of a significam drfferance), and the increase level was 131% (p<0.001). 175% (pxO.OOl). and 146% 
(p<0.00 1) based on the weight of groups of the controls, respectively. 

25 Example 81 . 

(Preparation of a water dispersion liquid of a solid plastidzer) 

(0680] A water dispersion liquid of 1 ,4.<cyclQhexanedi methanol t3is(diphenylphosphatd) was prepared by mixing 100 
90 parts by weifiN of 1.4-cyclohQxanedimethanol bis(diphenytpho6phate) (a melting point: 97*0) which is a solid plasti- 
cizer. 15 parts t>y weight of an anionic surface active agent (a polycartx>xylic ammonium salt) which is a dtspersant. and 
80 parts Kay weight of water, arvl by crushing until attaining to an average particle diameter of 2.5 \m using a tM mill. 

(Preparation of a thermally- arxl pressure-sensitive adhesive) 

95 

10681] A water-based emulsion of an acryfc-based polymer (2-ethythexytacrylate-methyfmethaaytate-acrvlic acid 
copolymer having a glass transition temperature Tg of 5^*0) which is a thermoplastic resin, a water •t>a6ed emulsion of 
a terpens resin which is a taddf ier, and water were added to the water dispersion liquid of 1,4<yclohexanedimethanol 
bi5(diphenytpho6phata) as prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a ther- 
40 mally* and pressure-sensitive adhesive having a sold content of 50% by weight Fornxjlating ratio herein is 26 parts by 
weight of the thermoplastic resin (the aciylic-based polymer) and 17 parts by wei^ of the tacHifier (the terpene resin) 
based on 100 parts by weight of me solid plasticizer [1.4-cycioheKanedlmethanol bi8(diphenytph06phate}]. 

(Preparation of a thermally- and pressure-sersitive adheshre stiaet) 

45 

[9682] The th ermaly- arvf preseure^nsitive adhesive prepared hereinabove was coated on a surface (back surface) 
ot a single side-treated art paper having the density of 84.9 g^m^ and a polyethylene terephthalate film (hereinafter, 
occastonatly referred merely to "PET film") having the iNcfcness of 25 (un which is treated by a corona <f scharge using 
a tnrooater so that a coating amount after cft-ying beoamea 12 g/hn^. fdlowed by drying at 40*0 for 2 minutes to obtain 
59 a themnaUy- and pressure-sensitive adhesive sheet 

Example B2 

(Preparation of a water dspersion liquid of a solid plastidzer) 

[0683] A water dispersion liquid of resordnobisCdif^.S-dimethyiphenyOphosphate] was prepared by mixing 100 parts 
by weight of re6orciriolbt6[di(2,6-dunethytphenyl)phosphate) (a melttig point: 9S^C) which is a solid plasticizer. 15 parts 
by ¥reight of an anionic surface active agent (a polycaft>oxylic ammonium salt) which is a dispersant, and 80 parts l>y 
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weight of water, and by aushing untfl attainino to an average particle diameter of 2.6 |un using a t>ail miP. 
(PrBparation of a thermally- and prefisure-sensHive adhesive) 

(0684] A water-based emulsion of an acrytic-based polymer {2*ethyfhexytacrylate-styrene*acrylic acid copolymer hav- 
ing a glaes. transition temperature of 5^ which is a thermoplastic resin, a water-based emulsion of a terpene^enol 
resin which Is a tackller. and water were added lo the water dispersion liquid of resorcino<bls|dl(2.6-dImethy^he- 
nyf)pho6phate] prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermaOy and 
pressure-sensitive adhesive having a sdid content of S0% by weight. Formulating ratio herein is 26 parts by weight of 
the thermoplastic resin (the acrylic-based polymer) and 17 p»rt5 by weight of the tackifier (the terpene phenol resin) 
bas d on 1 00 parts by weight of the solid plaslicizer {re6orcir»lbi6[di(2.&^methy^enyf)phosphate|}. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0685] The thermally- and pressire^ensitive adhesive prepared hereinabove was coated on a surface dback surface) 
of a single side-treated an paper having the density of 84.9 g^m^ and a PET flm having the thickness of 25 ^nn which 
Is treated by a corona discharge using a t>afcoater so that a coaling amoum alter drying becomes 12 g/ht^. tolowed t>y 
drying at 40*C fcir 2 rnnutes to obtain a thermaly- and pressure-servHive adhesive sheet. * 

Corrpaialive Exannple B1 

(Preparation of a water disperskxi liqukl of a soIkI plasticizer) 

[0686] A water dispersion liquid of dicydohepcyfphthaJate was prepared by mixing 100 parts by weight of dk;ydohax- 
ytphthalate (a meltrig point of GS'^C) wfuch is a solid plastk:izer. 1 S parts by weight o1 an arionic sulace active agent (a 
polycart)oxylic ammonium salQ which is a dispersant. and 00 parts by weight of water. arxJ by crushing until attair^ng to 
an average particle diameter of 2.2 pm using a t)all mil 

(Preparation of a thermally- and pressure-sensitive adhesive) • 

(0687] A water -based emjision of an acrylio-based polymer (2-ethy1hexy1acrylate-methy1methacry1ate acrylic add 
copolymer having a glass transition temperature Tg of S'^C] which Is a thermoplastic resin, a water-t>ased emulsion of 
a terpene resin which is a taddf ier. and water were added to the water dispersion liquid of dicyclohexylphthalate pre- 
pared hereir^above. followed by agitating until attaining to a uniform liquid to obtain a thermally arxl prassure-eensitive 
adh sive having a solid content of 50% by weight Formulating ratio herein is 26 parts by weigN of the thermoplastic 
resin (the acrylw-based polymer) and 17 parts by weighl of the tacMfler (the terpene restn) based on 100 parts by 
weight of the sdid plasticizer (dicydohaxytshthalate). 

(Pieparation of a thermally- and pressure-sensitive adhesivB sheaQ 

[0688] The thermally- and pressire'eensitive adhesive prepared hereinabove was coated on a surface (t>ack surface) 
of a single side-treated an paper having the density of 84.9 ^m^ and a PET flm having the thickness of 25 ^m which 
is treated by a corona discharge using a barooater so that a coating amount after drying becomes 1 2 gAn^. tolowed by 
drying at 40 *C to 2 rrinutes to obtain a thermaly- and prpccuro -cergitivB adhesive sheet 

^Performance test) 

(Adhesive strength) 

[0689] The thenmally- and preesure-eensHive adhesive sheet obtained by coating on tiie PET f9m was cut into the 
sire of width of 25 mm and length of 125 mm to prepare test pieces. The test pieces were heated at 140''C for 30 sec- 
onds to produce tackiness, and placed on a glass plate [Mcro Slide Gtase "White G^een Polish" manufactured by IwaM 
Oiass, Ltd.], folowed by stiddng through compressing with a nibber roll by maMng one round traverse while loading the 
weight of 2 kg. The test pieces were placed at an atmosphere of 23*C and 50% RH fbr 1 day. and then an adhesive 
strength was measured at a tensile speed of 300 mmAninute and a peeGng angle of 160* using a tensile tester (Tensflon 
UCT-5T manufactured by Orientech. Ltd.). 
(0690] Results are showm In Table 2. 
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(Bloddno. resistance) 

[0691 ] 4 layers of the thermally- and pressure-sensitive adhesive sheet obtained by coating on a single side-treated 
art paper were laminated so thai a gloss surface (surface) of the singi side-treated art paper was put into contact with 
another surface (back suifaoe) on which the thermally- and pressure-sensitivB adhesive is coated, at the loading the 
weight of 500 gf/cm^ and an atmosphere of 55*C for 24 hours, followed t)y evaluating a tslocMng resistance accoiding 
to the following standards. Results are shown In l^e 2. 

5: It was peeled without a peding resistanca 

4: It was peeled while slightly sounding when being peeled. 

3: It was peeled while continuously sounding when t>etng peeled. 

2: Fibers of the paper were partially left on a pressure-sensitive adhesive layer wtien being peeled. 

1: Paper was broken t)yt)locHng. 



Table 2 





Adhesive 6tr€ngth(gf/25 
mm) 


Blocking resistance 


Example B1 


12S0 


S 


Example B2 


950 


5 


Comparative Example B1 


650 


1 



(0692] From ttie results of the Table 2. it is confirmed thiat the thermally- and pressLire-sensitive adhesive streets in 
the Example B1 and Example B2 are nrcre excelent in adhesive strength and blocking resistance compared to the 
pressure-sensitive adhesive sheets in the Comparative Example B1 . 

Example CI 

(Preparation of a water dispersion liquid of a sofid plastidzer) 

[0693] A water dispersion Ik^uid of trimettiylhydroqutnone dacetate was obtained by mixing 100 parts by weight of 
trinnethylhydroquinone diaoetate (a melting poim: lOS^C) which is a soKd piasticizer, 15 parts by weight of an anionic 
surface active agent (a pdycarboxytic ammonium salQ which is a dispersant. and 80 parts by waigfit of water, and than 
by crushing until attaining to an average partk^le diameter of 2.2 |un using a ball mil. 

(Preparatkn of a thennally- and pressure-sensitrve adheshfe) 

[0694] A water -based emulsion of an acryfc-based polymer (2-ethy1haxytacrylate-methy1mathacrylate-ecrylic acid 
copolymer having a glass transition temperature of 5°C) which is a thernnopiastic resin, a water-t>ased emulsion of a 
terpene resin which is a tackif ier, and water were added to tfie water dispersion liquid of trimethythydrocMpone diace- 
tate prepared hereinabove, foltowed ty agitating until attaining to a uniform liquid to obtain a thernnally- and pressure- 
sensitive adhasiva having a sold content of 50% by weight. Fomulating ratio herein is 26 parts by weight of the ther- 
moplastic resin (the acrylc-based polymer) and 17 parts by weight of the tackVier (the terpene resin) based on 100 
parts by weight of the solid ptastidzer (trimethylhydroquinone diacetate). 

(Preparation of a Ihennally- and pressure-sensitive adhesive sheet). 

10695] The thermaly- arxJ pressure-aerviti^ adhesive prepared hereinabove was coated on a surface (back surface) 
of a ^ngle side-treated art paper having the density of 84.9 g^m^ and a polyethytene terephthalate film (hereinafter, 
occasonally referred merely as TET f im") having the thickness off 25 |im whkh is treated by a corona d scharge using 
a t>arooater so that a coating annount after cft^ying beoomee 12 gAfn^, followed by drying at 40*C for 2 minutes to obtain 
a thenmaliy- and pressure-sensitive adhesive sheet. 
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Example C2 

(Preparation of 3,4.5-trimathytcatechol d acetate) 

[0696] A 160 ml-f task was charged with 10 g of Amberltst 15 (manufactured t>y Organo, Ltd.) which is a strong acidic 
ion-exchange reein, 30 g ot ketoisophorone. 46.4 g of acetyl chloride, and 160 ml of 1,2-dichloroethane, loflcnwed by 
allowtng to react at 85*C fbr 6 hours. Reaction mixture Weis analyzed by gas cfiromatography arxj. ketolsophorone 
which is a raw material was axrpletely consumed, and 3,4.5-trimethy1catechot diacetata was produced in a yield of 
6S%. The reaction mixture was f iftered. and filtrate was concentrated. Residual product concentrated was recrystallized 
from a mixed eolvent of ethyf acetateAiexane (volume ratio of 1/4) to obtain a white adoular crystal of 3.4,5-trimethyl' 
catechol diaoetate (a melting point: 120*C) (a yiekJ: 36%). 

13C-NMR (COCI3) »: 168.S, 168.2. 139.7. 138.9. 134.6. 133.8. 130.1. 121.5. 20.4. 20.3. 20.1. 1S6. 13.2 

MS (El*) wfz: 236 (M»). 194. 152, 137 

IR (cm^): 893. 1045. 1213. 1311. 1375. 1479. 1701. 

(Preparation of a water disperskvi liqukJ of a solkl plasticizer) 

[0697] There were mixed 100 parts by weight of the above-deGcrtoed3.4.5-trimethylcatechol diaoetate which isasolid 
pta6ik:izer. IS parts tsy weight of an anionic surface aaive agent (a pdycartxMytic ammonium salt) which is a disper- 
sant. arvi 80 parts by weight of water, arxi then by crishing until attaining to an average particle diameter of 2.0 |im 
using a ball mill to obtain a water dispersion liqiid 01 3.4,5-trimethy1catechol diacetale. It is to be rtoted ttiat an average 
partide diameter ol the solid plasticizer was measured by a laser-diffraction type particle size distribution meter (LA-SQO 
manutactured t>y Horiba Seisakusyo, Ltd.). and it is described by a median cfiameter. 

(Preparation of a thermally* and pressure-sensitive adhesive) 

[0698] A water-based emulsion of an acrylic-based polymer (2-ethylhexyiaaylate'8tyrene-€K7ylic acid copolymer hav- 
ing a glass trensitk>n temperature Tg of 5*C) which is a thermoplastic resin, a water-based emulsion of a terpene-phe- 
nol resin which is a tacMfier, and water were added to the water dispersion liquid of 3,4,5-trimethylcatectx)l diacetata 
prepared hereinatsove. followed by agitating until attairvng to a uNform iquid to obtain a thermaly- and pressura-seii- 
sitive adhesive having a solid content of 50% by weight. Formulating ratio herein is 26 parts by weight of the thermo- 
plastic resin (the acrylic-based polymer) and 1 7 parts by weight of the tackif ier (the terpene-phenol resin) baaed on 1 00 
parts by weight of the solid plasticizer (3,4.S-trimethylcatechol diaoetate). 

(PrBparalion of a thermally- and pressure-sensitive adhesive sheet) 

[0699] The thermally- and pressire-sensHlye adhesive prepared hereinabove was coated on a surface (back surface) 
. of a single side-treated art paper having the density of 84.9 gfrr^ and a PET flm having the thickness of 25 Mm which 
is tr ated by a corona discharge using a t>arcoater so that a coaling amount alter drying becomes 1 2 g/m^, toBcwed 
drying at 40*C fbr 2 minutes to obtain a thermaDy- and pressure-sensitive adhesive sheet 

Comparative Example C1 

(Preparation of a water dispersion liquk] of a solid ptasticczer} 

[0700] A water dispersion iiqud of dicydohexy^hthaiate was obtained tiy rrixing 100 parts by weight of dicyckjhexy- 
Iphthalate (a melting point of GS'C) which is a solid plasticizer. 15 parts by weight of an anionic surfiace active agent (a 
polycartxyxyfic ammonium salt) which is a dispersant, and 80 parts by weight of water, and then by crushing until attain • 
ing to an aveiBge particle diameter of 2.2 jun using a ban miO. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

(0701] A water-based errujision of an acrylic-based polymer (2-ethylhexylacrylate-methylmethacryl8te-acrylic ackJ 
copolymer having a glass transition temperature Tg of S^'C] which is a thermoplastic resin, a water-tsaeed enxilsion of 
a terpene resin which is a tadof ier, and water war added to the water dispersion liquid of dicyclohexylphttialate pre- 
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pared hereinabove, folloitfed by agitalihg until attaimno lo a uiHorm fqu'd to obtain a thermalhr-and pressure^ensitive 
adhesive having a solid content ol 50% by weight. Formulating ratio herein is 26 parts by weigtil of the thernioplastic 
resin (the aaylic-based polymer) and 1 7 parts by weight ol the tacklier (the terpene resin) based on 100 parts by 
weight ol the solid plasticizer (djcyclohaxylphthalate). 

5 

(Prepcratian of a ttiemnally- and pressure-servitlve adhesive sheet) 

(0702] The Ihermaly- and pressure-eensitive adhesive prepared hereinabove was ooated on a surface (back surface) 
Ol a single side-treated art paper having the density of 84.9 gfrn^ and a PET film havrig the thickness of 25 |im wHch 
10 is treated by a corona discharge using a barcooter so that a coating amount after dirying becomes 1 2 gAn^, followed by 
dryrig at 40*C for 2 mirtjtes to obtain a thermaOy- and preesure^sensitlve adhesive sheet. 

<Per1brniance test) 

15 (Adhesive strength) 

(0703) The thermally* and pressure-senslttve adhesive sheet obtained by coating on the PET film was cut Into the 
size of width of 25 mm and length of 125 mm to prepare test pieces. The test pieces were heated at 150*C for 30 sec- 
onds to produce tackiness, and placed on a glass plate [Micro Slide Glass 'V/hita Green Polish" marufactured by Kvaki 
20 Qass, Ltd.]. Idlowed by sticking through corrpresstng with a rubber roil by making one round traverse while bading the 
weight ol 2 kg. The test pieces were placed at an atmosphere of 23''C and 50% RH tori day, and then an adhesive 
strength was measured at a tensile speed of 300 mm/hinute and peeling angle of 180* using a tensile tester (Tensibn 
UCT-5T marvtectured by Orientech, Ltd.). 
[0704] Results are shown in Table 3. 

25 

(Stocking resistance) 

[070S] 4 layers of the thermally- and pressure-sensitive adhesive sheets obtained by coating on a single side-treated 
art paper were laminated so that a gloss surface (surlace) of the single side-treated art paper was brought into contact 
90 with another suriace (back surface) on which the thermally- and pressure-sensitive adhesive is coated, at the loading 
the weight off 500 gf/cm? and an atmosphere of 55*C for 24 hoursi IbDowed by Miluating a blocking resistance acoord- 
ing to ttie lolowing standards. Results are shown in Table 3. 

5 : It was peeled without a peeling resistanca 

95 

4: It ¥va8 peeled while slightly sounding when t)eing peeled. 

3: It was peeled while continuously souncf ng when l>eing peeled. 

40 2: Ftt^ersofthepaper were partially left on a pressure-sensitive adhesive layer when bein^ 

1 : Paper was brol«i tsy blocMng. 



Tables 





Adhesive strength(gl/25 
mm) 


Blocking resistance 


Exanrple CI 


1180 


5 


Example C2 


1050 


5 


Comparative ExamplGCI 


650 


1 



[0706] From the results of the taUe 3. it is conf rmed that the thermally- arxJ pressure-servitive adhesive sheets In 
55 the Examples CI and C2 are more excellent in adhesive strength and blocking resistance compared to the pressure- 
sensitive adhesive sheets in the Comparative Example C1 . 
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Preparation Exainple D1 

(PfBparation of a water di^eision liquid D1 of a solid plaaticizer) 

[0707] There were mixed 1 00 parts by weight of bis(ci&^3,&-trimethylcydohexy1}phthalate (a melting point of 93^*0) 
and 15 parts tyy weight of an anionic surface active agent (an arnmonium salt of a polycartxDcyf c acid) as a dispersant. 
and 80 parts by weight of water, anti ifiose were aushed using a ball mill until attalntig to an average parUde diameter 
of 2.2 lun to obtain a water dispersion liquid (a water dispersion iquid D1 of a solid plastidzer) of bis(ds-3.a,Mnmeth- 
ylcydohexyqphthalota 

Preparation Example D2 

(Preparation of a water dispersion liquid D2 of a solid plastidzer) 

(0708] There were mixed 100 perls by weight of resordnol bl3[di(2.6-diniethylphenyl}phoaphate] (a melting point: 
95*C) and 15 pads by weight of an anionic surface active agent (an ammonium salt of a polyoarboxytic add) as a dis- 
persant, and 80 parts by weight of water, and those were crushed using a ball mill unti attaining to an average parUde 
diameter of 2.6 ^m to obtain a water dispersion liquid (a water dispersion liquid D2 of a solid plastidzer) of resordnol 
bis[di(2.6-dimBthylphenyOpho6phate]. 

Preparation Exannple 03 

(Preparation of a water dispersion liquid 03 of a solid plastidzer) 

[0709] There were mixed 100 perts by weight of trimeltiylhydroquincne diacetate (a melting point: lOQ'^C) and 15 
parts by weight of an anionic sivlace active agent (an ammoniuni salt of a polycartx>xytic acid) as a dspersant and 60 
parts tff weight of water, arxJ those were crished using a ball mil until attaining to an average partide diameter of 2.2 
|im to obtain a water dispersion liquid (a water dispersion liquid D3 of a solid plastidzer) of trimettiyihydroquinone dia- 
cetate 

Preparation Exannpta 04 

(Preparation of a water dispersion liquid D4 of a sdU plastidzer) 

[0710] There were mixed 100 parts l>y weight of dicyclohexylphthalate (a meWng point: 65*^0) and 15 parts by weight 
. of an anionic suiace active agerrt (an ammonium salt of a polycarboxyic add) as a cispersant. ard 80 parts by weight 

of water, and ttxsae were crushed using a bafl mill until attaining to an average particle diameter of 2.2 |im to obtain a 
• water cf spersion liquid (a water dispersion liquid 04 of a solid plastidzer) of dicydohsKy^hthalata 

Example 01 

(Preparation of a thermally- and preeaure-sensitive adhesive) 

1071 1 ] A water-based errulsian of an acrylio-lxused polymer (2>ethylhexylac7ylate-styrenB-acrylic acid oopolymar hav- 
ing a glass transition temperature Tg of 25*C) which is a thermoplastic resa a water-based ennision of a terpene resin 
wtvch is a tadofier, arxj water were added to the water dispersion iquid of bis(cis-3.3«5-trtmethyk:yclohexyl)phthalate 
and resordnol bfe(di(2.6-dimethy1phenyl)pho6phate] which are the solid plasticizers 01 and 02 prepared hereinabove 
in solid contertt ratio of 50:50. followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure- 
sensitive adhesive hovrig a solid content of 47% by weight Formulating ratio herein is 17 parts by weight of the ther- 
moplastic resin (the acrylic-based polymer) and 26 parts by weight of the tadofier (the terpene resin] based on 100 
parts by weight of the eoGd plastidzer. 

(Preparation of a thernruilly- and pressure-sensitive adhesive sheet) 

[0712] TTie thermally- and pressire-sensitive adhesive prepared hereinabove was coated on a surlace (back surface) 
of a single side-treated art paper having Ihe density of 04.9 g/rr^ end a pdyethyleneterephthalate film (hereinafter, 
oocasionaily referred as a merely "PET fibii'} having the thidoness of 25 |im which is treated by a corona dieoharge 
using a barcoater so that a coating amount after drying becomes 1 2 gyim^, foOowed by drying at 40*C for 2 minutes to 
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obtain a therniaily- arxi pressure-eensitive adhesive sheet. 
Example D2 

5 (Preparation of a tfiermally- and pressure-sefsitVe adhe&ive) 

(071 3) A water-based emulsion of an acryflc-based polymer (2-«thy1hexy1aaylate-styrene-acrytlc acid copolymer hav- 
ing a glass transition temperature Tg of 2S'*C) which is a thermoplastic resin, a vrater^:3ased emulsion of a tsrpene resin 
which B a tackifief. and walor were added to the water dispersion liquid of btstds-S.d.^-trimethytcydohexyOphthalate. 

10 resorcinol bi8[dt(2.6-cfime1hy^6nyl)pho8phate]. and trimethyihydroquinone diacetate which are the solid plastidzers 
Di. 02, and 03 prepared. hereinabove In solid content ratio of 35:35:30. followed by agitating until attaining to a uniform 
liquid to obtain a thermally-and pressure-sensitive adhesive having a solid content of 50% by weight. Fbrmuladng ratio 
herein is 1 7 parts t)y weight of the thermoplastic resin (the acrylic-based polymer) and 26 parts by weight of the taduf tar 
(the terpene resin) based on 100 parts by weight of the solid plasticicer. 

15 . '■ ' 

(Preparation of a thermally- and preissure-servitive adhesh^e sheet) 

[0714] The thermaly- and pressure-servitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single skje-treated art paper having the density of S4.9 gAn? and a PET film having the thidness of 25 |im which 
so is treated by a corona discharge using a barcoater so that a coating ainount after drying becomes 1 2 gfinri^, followed by 
drying at 40^C for 2 minutes to obtain a thermally* and preesure-sensrtive adhesive sheet. 

Example 03 

25 (Preparation of a thermally- and pressure-serttitive adhesive} 

(071 5] A water-based emulsion of an acrylic-based polymer (2-«thy1hexytaaylate-styrQne-acrytlc acid copolymer hav- 
ing a glass transition terrperature Tg of 25*C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a taddf ier. and water were added to the water dispersion liquid of bis(ds-3.3,5-trimethyfcydohexyl}phthalatfi, 
30 resordnof bis(di(2,6-dimethylphenyl)phoGphate]. t'lmetiiylhydroquinone dacetate, and cficydohexy^hthalate which are 
the solid plastidzers 01 . 02, 03, and 04 prepared hereriabcve in solid content ratio of 30:30:30:10. tdlowved by agitat- 
ing until attaining to a uniform liquid to obtain a ttiemially- and pressure-eensitive adhesive having a solid comem of 
45% by weight. Formulating ratio herein is 1 7 parts by weigfn of the iherrhoplastic resin (the acrylic*based polymer) md 
26 parts by weight of the taddf ier (the terpene resin) based on 100 parts by weight of the solid plastidzer. 

(Preparation of a Ihemfially- and pressure-sensitive adhesive sheet) 

(071 6] The thermaly- and pressure-eensitive adhesive prepared hereinabove was coated on a surbce (back surface) 
cA a single side-treated art paper having the density of 84.9 g/m^ aivi a PET film having the thtdviess of 25 |im which 
40 is treated by a corona discharge using a barcoater so that a coating amount alter drying becomes 1 2 qM^. foliawed by 
drying at 40*C for 2 nriinutee to obtain a thermally-and pressure-sensitive adhesive sheet. 

Comparative Example 01 

45 (Preparation of a Ihemially- and pressure-senskive ad hesive) 

[071 7] A water-based emulsion of an acrylic-based polymer (2-ethyihexylacrytate-8(yrene-aerytic acid copolymer hav- 
ing a glass transition temperature Tg of 25*C) which is a thenrnoplastic resin, a water-based emulsion of a terpene resin 
which is a tackif ier. and water were added to the water dispersion liquid (a %vater-based emulson of the sold plasticizer 
59 04) of dicydohexylphthalate prepared hereinabove. Ibilowed by agitating until attaining to a uniform liquid to obtain a 
thermally- and pressure-sensitive adhesive having e soTid content of 50% by weight Fbrnrxilating ratio herein is 1 7 parts 
by weight of the themioptastic resin (the acrylic-besed polymer) and 26 parts tsy weig^ of the tacMfier (the terpene 
resin) based on too parts by weight of the solid plastictzer (dicydohexylphthalate). 

55 (Preparation of a themully- and pressure-sersitive adhesive sheet) 

[071 8] The thermaly- arid pressure^nsitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side treated art paper having the density of 84.9 g/m^ and a PET film having th thidness of 25 iim which 
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is treated by a corona discharge using a barcoater so that a coaling annount afler drying becomes 12 gAn?. Mcmed by 
drying at 40''C lor 2 minutes to obtain a thermaly- and pressure-serwIivB adhesive sheet 

(Perlornfumce test) 

5 

(Adhesive strength, transparency) 

[On 9] The thermally- and preestjre-sensrtive adhesive sheet obtained by ooating on the PET filnn was cut into the 
size of width of 25 mm and length of 125 mm to prepare test piecea The test pieces were heated at 140'C for 30 sec- 

10 onds to produce tackiness, and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki 
Glass, Ltd.]. lolowed by stiddng through oompressiig with a lUbber roO by maMng one round traverse iMhile loading the 
weig ht of 2 kg. The test pieces were placed at an atmosphere of 23*C and 50% RH. and then an adhesive strength was 
measured at a taisile speed of 300 mmAniru/le and peeling angle of 1 80* using a tensile tester (Tensilon UCT5T nnan- 
ufactured by Orientech. Ltd.) after 1 day. 1 month, and 3 months Further, transparency was visually confirmed. Results 

IS are shown in Table 4. 

(Blocking resistance) 

[0720] 4 layers of the thermally- and pressure-sensrtive adhesive sheets obtained by coating on a single side^reated 
20 art paper were laminated so that a gtoss surlace (surface) of the single side-treated art paper was thought into contact 
with another surface (back surface) on which the thermally* and pressure-sensitive adhesive is coated, at the loading 
the wei^ o1 500 gf/crr? and an atmosphere of 40^ for 24 hours, foltowed by evaluating a blocking resistance accord- 
ing to the fallowing standards. Results are shown in Table 4. 

25 5: It was peeled without a peeling resistance. 

4: It was peeled while sightly sounding when t>eing peeled. 

3: It was peeled while comrtuously sounding whan being peeled. 

2: Fbers of the paper were partially left on a pressure- sensitive adhesive layer when being peeled. 

1 : Paper was tvokan by tslocMng. 



Table 4 







Adhesive strength (gf^5m) 


Transparency 


Stocking resistance 






Alter 


After 








1-day 


Imorrth 


3 -nnorrths 


1-day 


1 -month 


3 -months 






Example 01 


1450 


1370 


1350 


Trans. 


Trans. 


Trans. 


5 




Example D2 


1520 


1480 


1400 


Trans. 


Trans. 


Trans. 


5 


40 


Example 03 


1380 


1300 


1270 


Trans. 


Trans. 


Trans 


5 . 




Comparative Exam- 
ple 01 


980 


0 


0 


Trans. 


Opaque 


Opaque 


3 



45 

10721 ] From the results of the 1aUe 4, it is oonfimied that the themnally' and pressure-sensitive adhesive sheet in the 
Comparative Example 01 changed to 'opaqLie" and adhesive strength ended to become zero after iHiwnth because 
of cryst^lization of the solid plastkroer. On the other hand, the thermally- and pressure-sensitive adhesive sheets In the 
Examples DVD3 maintain a high transparency anti adhesive strength even after 3 -months ard. ^rthar. those are 
50 excellent in blocking resislarKe. 

Preparation Exanrple El 

(Preparation of a water dcpeision liquki El of a solid plastidzer) 

55 

[0722] Ther were mixed 100 parts by vreight of resorcinol bis [di(2,&^methyfphenyf)phosphatel (a melting point: 
95*C) which is a solid plastk:t2er. 1 5 parts t>/ weight of an antonc sutlace active agent (an ammonium satt of a pdycar- 
boxytic ackl) which is a di^ersant. and 80 parts by weight of water, and those war crushed using a t>al} mil until attain- 
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ing to an avremge partide diametar of 2.6 Mm to obtain a water cfspeision liquid {a ¥vaier dispersion liquid El of a solid 
pbsticizier) of resorcinol bi6[di(2.6Kjme1hy|phenyOphpspha!e]. 

Preparation Example E2 

(Preparaticn of a water dl epersion liquid E2 of a eolid plastidzeO 

[0723] "niere were nixed 100 parts by weight of trimethylhydroqiinone diacetate (a melting point: 109'C) wNch is a 
solid plasticizer. 15 parts by waght o1 an anionic surl^ce active agent (an ammonium saft of a polycartxwylic add) 
which is a dispersant and 60 parts by weight of water, and those were crushed using a ball mill urrtil attaining to an aver- 
age partide diameter of 2.2 pm to obtain a water dispersion liquid (a water dispersion liquid E2 of a solid plasticizer) of 
trtmethythydroqulnone diacetate. 

Preparation Example E3 

(Preparation of a water dispersion liquid E3 of a solid plastioizeO 

(07241 There were mued 100 parts by weight o# dicydohexhylphthalate (a melting pant: 65*0) which is a solid plas- 
ticizer. 15 parts by weic^ of an anionic surface active agent (an ammonium salt of a potycartxscylic add) wtiich is a dis- 
persant. and 90 parts by weight of water, and those were crushed using a ball mill until attaining to an average particle 
dtameler ol 2.2 |un to obtain a wetar dcpersion liqiid (a water dispersion liquid E3 of a solid plasticizer) of dicydohex- 
hyfpfittialate. 

Example El 

(Preparation of a thennally- and pressure-sensitive adhesive) 

(0725] A water-based emulsion of an acryCc-based polymer (2-ethylhexylaaylate-styrene-acrylic acid copolymer hav- 
ing a glass transition tenperature Tg of 25*^0) wtiich is a tfienrnoplastk: resin, a water-based emulsion of a tarpene resin 
which is a tackifier. and ^ter were added to the water dispersion liquid of reeordnol bis(di(2.6-dimethylphwiyl)phoe- 
phate] and trimethythydroquinono diaoetate which are the solid ptasticizers El and E2 prepared hereinabove in solid 
content weight ratio of 50:50, followed by agitating until attaining to a uniform liquid to obtain a thermally- arxi pressure- 
sensitive adhesive having a sold contem of 50% by weight. Fonmulating ratio ho-ein is 17 parts by weight of the ther- 
nwplastic resin (the acrylic-based polymer) and 26 parts by weight of the tacklier (the terpene resin) based on 100 
parts by weight of the solid plasticizer. 

(Preparation of a thermally- and pressure-sensitive adheshre sheet) 

[0726] The thermaly* and pressure-sersitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m^ and a polyethylene terephthdate fSm (hereinafter, 
occasionaliy referred to as a merely "PET film! having the tHcknese of 25 Mm wNdi is treated by a ooiona dscharge 
using a barcoater so that a coating amoum after drying becomea 12 gAm?, followed by drying at 40-C Ibr 2 minutes to 
obtain a thermally- and prassure-sensitivB actiesive sheet. 

Example E2 

(Preparation of a Ihennally- and pressure-sensitive adhesive) 

[0727] A watar-based enmilsion of an aorylic-based polymer (2-elhylhexylaa ylal^^rene-acrylic acid copolymer hav- 
ing a glass transition tenperature Tg of 25*C) which is a themioplastic resin, a water-based emulsion of a terpene resin 
which is a tackifier. and water were added to the water dispersion liquid of reeordnol bis[d<2.6^imethyiphwiyl)pho6- 
phate]. trimethylhydroquinono diacatatO; and dicydohexytphthalate which are the solid plastidzers E1-E3 prepared 
hereinabove in sdid content weiQ^t ratio of 45:45:10, followed by agitating until attaining to a unifdrm Hquid to obtain a 
ther rmlly- and pressure-sensitive adhesive having a solid cxxitent of 46% by weight Fbrmulatrig ratio herein is 1 7 parts 
by weigfrt of the thermoplastic resin (the acrylic-based polymer) and 26 parts by weight of the tackifier (the terpene 
resin) based on 1 00 perts by weight of the soBd plasticizer. 



87 



EP0089162A1 



(Preparation of a thermally- and pressure-aensitive adhesive sheeQ 

[0728] The thermally- and pressLre-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 64.9 g/nf and a PET f im having the thickness of 25 which 
5 18 treated by a corona discharge using a t>arooater so that a coating amount after drying thecomas 1 2 gAn', folowed by. 
drying at 40''C tor 2 ninutes to obtain a thermaly- and pressure^ensifive adhesive she 

Comparative Example E1 

10 (PfBparation of a water dispersion liqukl of a sdkf plasticKer) 

[07291 A water-based emulsion of an acrytic based polymer {2-ett?ythexytaGrylate-styrene-acrytlc acid copolymer hav- 
ing a glass tnarcition temperature Tg of 25*C) which is a thermoplastic resin, a water-based emJsion of a terpene resin 
which is a tacWfier. and water were added to the water dispersion liquid of dicydohexyl^hthalafte (the solid plasticizers 
15 E3} prepared hereinabove, fbllowed by agitating until attaining to a tnifbrm liquid to obtain a thermally- and pressure- 
sensitive adhesive having a solid content of 50% by weight Formulating ratk) herein la 1 7 parts lay weight of the ther- 
moplastk; resin (the acrylic-based polymer) and 26 parts by welgtrt of the tacktfler (the terpene redn] based on 1G0 
parts by weight of the solid plastidzer (dicydohaxylphthalate). 

20 (Pnoparation of a tfiermaify- and preseure-sensrtive adhesive sheet) 

[0730] Tha thermally- and pressLra^ansitive adhesive prepared hereinabove was coated on a surface (back aurlace] 
of a single side-treated art paper having the density of 84.9 g/m^ and a PET f im having the thidcness of 25 p.m which 
is treated tiy a oorona discharge using a t>arooater so that a ooaling amount afler dryrig becomes 12 gAn^. folcwred fay 
25 drying at 40°C for 2 minutes to obtain a thermaly- and presaurMensitive adhesive sheet 

Performance test 

(Adhesive strength, transparency) 

30 

[0731] The thermally- and proocuro-consithre adhesive sheet obtained by coating on the PET film was cut into the 
size of width of 25 mm and length of 125 mm to prepare test pieces. The test pieces were heated at 140*C for 30 sec- 
orxis to produce tackiness, and placed on a glass plate [Micro Slide Qtass "White 3Ben Polish" rronutectured by Iwaki 
Glass. Ltd.]. falowed tiy sticking through compressing with a nl3ber roll t>y making one round traverse while loading the 
95 weight of 2 kg. The test pieces were placed at an atmoephere of 23*C and 50% RH, and then an adhesive strength was 
measured at a tenale speed of 3(X) mm/minute and peeling angle of 1 SO** using a tensile tester (Tensilon UCT5T man- 
ufactured by Orientech, Ltd.) aftar 1 day. 1 month, and 3 montha Further, transparency was visually oonfirmad. Reeuhs 
are shown in Table 5. 

40 (Bloddng resistance) 

[0732] 4 layeis of the tiiermally- and pressure-sensitive adhesive sheets obtained by coating on the single side- 
treated art paper were laminated so that a glossy surface (surface) of the single sid e-treated art paper was brought Into 
contact with another surface (back sirface] on wfiich the thermally- and pressure-sensitive adhesive g ccated. at an 
45 atmosphere of AOrG and the loading weight of 500 gf/cm^ for 24 hours, fbllowed by evaluating a blocking resistance 
aooording to the following standaitte. Results are shown in Table 5. 

5: It was peeled without a peeling resistance. 

50 4: ttwaspeeled while sightiy sounding when being peeled. 

3: It was peeled whOe oorttrujously sounding when being peeled. 

2: Fbars of the paper were partially left on the pressure-sensitive adhesive layer when being peeled. 

55 



1: 



Paper was broken by bloddng. 
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Tables 







Adhesive strength (gf/25 mm) 


Transparency 


.Blocking resislance 


5 




After 


After . 








1-day 


1 -month 


3-fnonth6 


1-day 


VfTionlh 


3-months 






Exanrple El 


1260 


1150 


1130 


Trans. 


Trans. 


Trans. 


5 


10 


Exarrple E2 


1180 


1070 


. 1050 


Trans. 


Trans. 


Trans. 


5 




Comparat'rve 
Exarrpe El 


960 


0 


0 


Trans. 


Opaque 


Opaque 


3 



15 [0733] in the Table 5. Trans, means transparenT. 

[0734] From the resiits of the Table 5. tt is confirmed that the thermally- and preseure-sensitiv/e actiesive sheet in the 
Comparative Example El changed to "opaque" and adhesive strangth ended to become zero after 1 -month k>ecaLi6e 
of crystallization of the solid plastidzer, on the other hand, the thermally* and pressure-sensitive adhesive sheets in the 
Examples E 1 -£2 maintain a high transparency and adhesive strength even after 3-mon1hs and. further, those are excel- . 

20 lerrtinblocKlngreGietance. 

Example F1 

(Preparatfon of a water dspersion liquid of a BoSd plastiGizer) 

[0736] There were mixed 100 parts by weighrt of trimethylhydroquinone diaceCate (a melting point: 109*C) which is a 
solid plaslicizer, 15 parts by waght of an anionic surface active agent (an ammonium salt of a polycartxsxylic add) 
which is a dispersant and 80 parts by weight of water, arxl those were crushed using a t>ail mill until attaining to an aver- 
age partide diameter of 2.2 pm to obtain a water dispersion liquid of trimetfiylhydroquinone diacatate. 
30 [0736] On the other hand, there were mixed 100 parts by weight of <£cyc(ohexyfphthalate (a melting poim: 65*C) 
which is a solid plastictzer, 15 parts t>y weight of an anionic surface active agent (an ammonium salt o1 a pdycarboxytic 
acid) which Is a dispersant, and 80 parts by weight of water, and those were aushed using a ball milt until attaining to 
an average partide diameter of 2.2 |im to obtain a water dispersion liquid of dicydohexylpfittialate. 

55 (Preparation of a thermally and pressure-sensitive adhesive) 

[0737] A water-based emulsion of an acrylic-based polymer (2-echyihexylaaylai^6tyrene^cryltc acid copolymer hav- 
ing a glass transition tenperature Tg of 25*^0) which is a therrroplastic resin« a water43a$ed enujision of a terpene resin 
which is a taddfier, and water ware added to the water cii^arsion liquid of trimethyliydroquinone diacetate and dicy- 
40 dohexylpfYlhalate which are two l^nds of the solid plasticizers prepared hereinabove in solid content weight ratb of 
50:50, foacMred by agitating until attaining to a unifbrm liquid to obtain a thermaly- and preesure-eensitive adhesive hav- 
ing a solid content of 50% by weight 

[0738] Fkxmulating natio herein is 17 parts by weight of the thermoplastic resin (the aorytic-t>ased polymer) and 26 
parts by weight of the taddfier (the terpene resin) based on 100 parts by weight of the solid plastidzer. 

(Preparation of a thermally- end pressure-seiwitive adhesive street] 

[0739] The thermaly* and pressure-eensative adhesive prepared hereinabove was coated on a surface (|t>ack surface) 
of a single side-treated art paper having the d^isity of 84.9 g/m^ arxJ a polyethylene terephtfidate film (hereinafter. 
50 referred to a merely TET fim" having the thidoiess of 25 Mm which is treated by a corona discfiarge using a t^arcoater 
so that a coating amount after drying becomes 12 gAn^. followed by drying at 40^*0 for 2 minutes to obtain a thermalty- 
and pressure-sensitive adhesive sheet 

Comparative Example Fl 

55 

(Preparation of a themially- and pressure-sensitive adhesive) 



[0740] A water-t>ased emulsion of an acrylic-tMised polymer (2-ethylhexylaaylate-styrene^crylic acid copolymer hav- 
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ing a glass transition temperature Tg of 25*C) which Is a thernraplastic resin, a water -based emJsion of a terpene resin 
which is a tacicf ier. and water were added to the water dispersion Ptquid of dicydohexylshlhalat prepared in the Exam- 
ple F1. t3ltowed by agitating until attaining to a unilorm iquid to obtain a thernnaJly- and pressure-sensitive adhesive 
having a solid content f 50% by weight F rmutating raAo herein is 1 7 parts by weight of the thermoplastic resin (the 
5 acrylic-based polymer) and 26 parts by weight of the tackifier (the terpene resin) based on 100 parts by weight of the 
sofid piasticizer (dicyclohexylphthalatB). 

(Prepafation of a thermally- and pressure-sensitive adhesive sheet) 

10 [0741 1 The tfiermaJiy- and pressure-eensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated ad paper having the density of 84.9 g^m^ and a PET f im having the thidcness of 25 which 
is treated by a corona discharge using a barooater so that a coaling amount afler drying becomes 1 2 gAn^. toBcwed by 
drying at 40'C far 2 rranutes to obtain a thermaly- and pressure-sensitive adhesive sheet 

IS Perlbrmanoe test 

(Adhesive strength, transparency) 

(0742] The themially and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the 
20 size of width of 25 mm and length of 125 mm to prepare test pieces. The test pieces were heated at 1 40'C for 30 sec- 
onds to produce tackiness, and placed on a glass plate [Micro Slide Glass n/Vhrte Oeen Potish" nrBnuiactured by Iwaki 
Glass, ttd.]. tolowed by sticSung through compressing with a ntter roll by making one round traverse while loading me 
weight of 2 kg. The test pieces were placed at an atmosphere of 23''C and 50% RH. and then, an adhesive strength 
was measured at a tensile speed of 300 nvrVhiinute and peeling angle of 1 80'' using a tensile tester (Tension UCT-5T 
25 manufactured by Orientoch. Ud.) after 1 day. 1 month, and 3 months. Further, transparency was visualhr corf irmed. 
Results are shown in Table 6. 

(Blocking resistance) 

so [0743] 4 layers of the thermally- and pressure-sensitive adhesive sheets obtained by coating on the single side- 
treated art paper were laminated so that a glossy surface (surface) of the single sMe-treated art paper was brought into 
contact with another surface (back surface) on wtich the thennally- and pressure-sensitive adhesive is coated, at the 
loading the weight of 500 gf/cm^ and an atmosphere of 40*C for 24 hours, fbllawed by evaluating a blocking resistance 
according to ttie following standaida. Reautts are shown In Table 6. 

35 

5: It wes peeled without a peeGng resistance. 
4: It wes peeled while sightly sounding when being peeled. 
40 Z: It was peeled while continuously sounding when being peeled. 

2: Rbers of the paper were partially left on the presaire-sensitive adhesive layer when being peeled. 
1: Paper was txoken kjy blockino. 

45 



lU)le6 





AdhesNB strength (sfil2^ mm) 


Traroparency 


Blocking resistance 




Afto- 


After 






1 -day 


1 -month 


3-months 


1<lay 


1 -month 


3-months 




Exan^e F1 


1160 


1050 


1030 


Trans. 


Trans. 


Trans. 


5 


Conrparafive Exam- 
ple F1 


960 


0 


0 


Trans. 


Opaque. 


Opaque. 


3 



[0744] In the Table 6, Trans. mear« 'transparent'. 
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[0745] From the results of Itie 1W 6. it is confirmed that the thermally- and pressure^sensitive adiesive sheet in the 
Comparative Example Fl changed to *opaque* and adhesive strength ended to become zero after 1 -month because of 
aystallization of the solid plastictzer. on the other hand, the thermally- and pressure-sensitive adhesive sheets in the 
Example F 1 maintain a high transparency and adhesive strength even after 3-months and, further, those ar excellent 
5 bi Ijlocking resistance. 

Example G1 

(Synthesis of a themooplaatic resin) 

10 

(0746] A 1000-ml reaction vessel equipped with an SQitalor. a reflux condenser, a dropping funnel, a tube for intro- 
ducing nitrogen, and a thermometer was charged with 20% l>y weight of a mixture composed o1 360 parts of a delorv 
ized water. 17 parts of a surface active agent (Emulgan 935 nmnufactLrad tiy Kao, Ltd.). 342 parts of a 
methylmethacrylate (MMA). 101 parts of a n-butylacryfate (BA). 39 parts of an epoxy oompound (Epikote 828 manJlac* 

15 tured by Yli^-Shell Epoxy Ltd.). followed ksy heating to 70*C while agitating. Residual 80% of the mixture and 2.8 parts 
of potassium persu^ate were added dropwise into the reaction vessel over approximately 2 hours^ 
[0747] Reaction was further continued for 2 hours to terminate polymerlzatfon reaction and to obtain an enxilsJoa 
[0748] A 1000-mi reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube for intro- 
ducing nitrogen, arxi a thermome t er was charged with 140 parts of the emulsion and 266 parts of a daionized water. 

20 followed by heating to 70'C while agitating. There were added dropwise a mixture conrposed of 26 parts of 6^ 21 parts 
of MMA. 2.5 parts of diethylaminoetfylmelhacrylate, and 1.5 part of acrylic acid, and 0.5 part of potassium persulphate 
over 2 hours into the reaction vessel Reaction was fudher corrtinued for 2 hours to tenminata polymerizatiGn reaction 
and to obtain an acrylic epoxy-tsased emulsion (sofid content concentration of 30% by weight. pH 43. a viscosity of 6 
mP • s (SO'^C)). Anrunonia was added to the emulsion to adjust pH to 8.0. 

B5 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0749] There were mixed 1O0 parts by weigtit of dicydohexylphthafate which is a solid plastidzer. 12 parts k^y weight 
of an anionic surface active agent wfiich is a dispersant, and 70 parts tsy weight of water, followed by crushing with a 
so ban mil until attaining to an average particle diameter of 2.2 ytm to obtain a water dispersion liquid of dicydohexylphtha- 

late 

[0750] Into the dispersion liquid, there were added a water dispersion liquid of the tfiermoplastic resin otxtained here- 
ir«bove, the terpene-lxised resin which is a tackrfier. arxi water, followed by agitating until attaining to t)ecornng horTx>- 
geneous to obtain a thermally- and pressure^ensitive adhesive having a solid content d 45% t3y weight. Formulating 
95 ratio herein is 26 parts by weight of the thermoplastic resin arxl 17 parts by weight of the tadefier based on 100 parts 
by weight of the solid plastidzer. 

(Preparation of a ihenmally- and pressure-sensitive adhesive sfieet) 

40 [0751 ] The themiaHy- and pressire-sansitive adhesive prepared hereinabove was coated on a polyethylene terepl> 
thalate film (hereinafter, occasionally refen-ed to a merely 'PETfikn'* havrig the thiclviess of 25 which is trectted by 
a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/hn^, folowed by drying at 
40'C for 2 mirunas to obtain a tfiermally- and pressure-sensitive adhesive stieet. 

45 Conparative Example G1 

(Preparation d a Ihentially- and pressure-sensitive adhesive} 

[0752] Into the water dispersion I'quid of dicydchoxylphthalate likewise prepared as in the Example Gl. there were 
50 added a Mter-t)ased emulsion of an acrylic-based resin (an MMA-6A-acrylic add copolymer, glass transition temper* 
crtiff e (T g): 25*C). a water-based emulsion of the terpene-based tadefier, and water, followed by agitating until attainbg 
to becoming homogeneous to obtain a thermally- and pressure-sensitive adhesive having a solid content of 47% tiy 
weight Fbrmulating ratio herein is 26 parts by weight of the thermoplastic resin and 1 7 parti by weig^ of the taddfier 
based on 100 parts by weight of the sofid plastidzer. 

55 

(Preparation of a thennally- and pressure-sensitive adhesiva sheet) 

[0753] Th thermally- and pressure-sensitive adhaeiv prepared hereinabove was coated on a PET flm using a k>ar- 
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coaler so that a coaling amount after drying k>6CQmes 1 2 Qhr?, follOMred k>y drying at 40^ for 2 minutes to obtain a tlier- 
malty- and pressure-sensHive adhesive shoo t. 

Performanoe tost 

5 

[0764] In Ihe thermally- and preesure-sensitlve adhesive sheets obtained in the Example and Corrparatlve Example, 
properties were evaluated as IbikMvs. Results are shown In Ttable 7. 

(Adhesive strength) 

[0766] The themially* and pressure^sensitiVB adhesM sheet was cut into the size of width of 25 mm and length of 
125 mm to prepare test pieces. The test pieces were activated at 120*C lor 30 seconds, and placed on a glass plate 
[Mtoro Slide Glass '>A/hite Oreen Polish' manufactured t>y Iwaki Glass. Lid.] arvJ a stainless steel plate, followed by 
sticking through compressing with a rubber roll by maMng one round traverse while loading the weight of 2 kg. The test 
t5 pieces were placed at an atmoephero of 23**C and 50% RH for 1 day. and then, an adhesive strength (g1C5 mm) wes 
measured at a tensile speed of 300 nwnAninute and peeling angle of 1 80* using a tensile tester (Tensilon UCT-5T man- 
uf^unured by Orlentech. Ltd.]. 

(Holding power) 

so 

(0756] After two test pieces were activated as well as in the esse of the adhesive strength, pressure sensitive adhe- 
sive layers in the two test pieces were laminated so that an actiesive portion becomes 25 mm^, and those were stixic 
each other through compressing with a mtsber roll by maldng one roind traverse while loading the weight of 2 kg. After 
plaoed at an atmosphere of 23^*0 and 50% RH for SO mirutes. holding power (minute) was measured accoiding to J IS 
« Z0237, 

(Water reosiarKe) 

[0757] After the test pieces were activated as well as in the case of the adhesive strength, those were stuck on a glass 
so plate. After plaoed at an atmoephere of 23"C and 50% RH for 1 day. conditions when immersed in water of 23^*0 for 2 
days were judged according to the following standards. 

o: No change was observed. 

a: a blister was partially observed in a coating material. 
OS x: A coating material was peeled. 



Table 7 





Adhesive strength (gf/25 m) 


Holding Power 


Water resistance 




glass 


stainless 






ExarrpleGI 


1180 


1550 


>16 minutes 


o 


0)nparative Example G1 


650 


600 


6 minutes 


X 



45- 

[0758] From the Talkie 7, it is evident that the thermaly- and pressure-sensitive adhesive sheet obtained in the Exam- 
ple has an excellent adhesive strength against, particularly, a metal and. maeover. exoellent in holding power and 
water resistance. 

50 Example HI 

(Preparation of a water dispersion liquid of a solid plaslicizer) 

[0759] 100 parts ol dicyclohaxylphthalatB which is a solb piasttcizer. 12 parts of an anionic surfece active agent (an 
55 ammonium salt of a pdycartxixylic add), and 70 parts of water were mixed, followed t)y crushing with a t>ail mid until 
attaining to an average particle diameter of 22 |im lo obtain a water dispersion liquid of dicydohexylphthalate. 
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(Preparatich of a thernK)pla8tic resin emulsion) 

10760] 2-liter reaction vessel equipped %vith an aQitalor. a reflux condenser, a dropptno lurmel, a tut>e for introducing 
nitrogen, and a thermometer wee charged with 219 parts ol isopropyialcoh l (hereinafter, atsbrainated to "IPA"). and 

5 0.62 port of azobisisotxjtylonitrile (hereinafter, abbreviated as "AIBN") was added while agitating to dissolve, followed 
by heating to 80'C, As copolymerizable components, there were mixed 135.7 parte of noettrylmethacrytate (MMA), 86.3 
parts of n-txjtylacrytate (BA), 7.4 parts by weight of acrylic acU (AA). and 2.8 parts of 3-methacry1oxypropy1 trimethOK- 
yslane (A- 174 manufacbjred by Nihon Unicar. Ltd.). followed by adding dropwise into Ihe reaction vessel using the 
dropping funnel over approximately 4 hours. After the oompletion of the dropwise addition. 0.25 part of AIBN which is 

10 en additional catalyst was dissolved in 25 parts of IPA. and it was added dropwise into the readbn vessel, and reaction 
was further continued for 2 hours. After the completion of the polymerization reaction, 7.0 parts of 25 wt%-aqueou6 
ammonia was added Into the reaction vessel, and 70S parts of water was added dropwise Into the reaction vessel over 
approximately 2 hours while agitating to enxisify After having enulsHied, a desired thermoplastic resin errejision was 
obtained by evaporating IPA using a rotary evaporator. 

15 (0761 1 In the emuleipn. solid content was 47% by weight, and in the thermoplastic resin (a methylmethacrylate-n^uty- 
lacrytate^acryllc acid-S-methacryloxypropyl trimethoxysilane copolymer), e weight average molecular weight (Mw) was 
2.500.000. and a glass transition tenperature (Tg) was 25''C. 

(Preparation of a thennally- and pressure-sensitive adhesive) 

20 

[0762] Into the water dispersion liquid of the solid plasttcizer prepared hereinabove, the water-based emulsion of an 
acrylic-based resin having a hydrotyzable sHyl grotf) prepared hereinabove, a water-based emulsion of a terpehe- 
based taddfier, and water were mixed, followed by agitating until attaining to becornng fximogeneous to obtain a ther- 
mally- and prassixe-sensitive adhesive having a solid content of 52% by wetghl. Formulating ratio herein is 26 parts of 
25 the thermoplastic resin and 1 7 parts of the tacKif ier based on 1 00 parts of the solid plastidEer. 

(Preparation of a themuilly- and pressure-sensitive adhesive sheet) 

(0763) The themially- and pressu-e^ensitive adhesive prepared hereinabove was coated on a polyethytene tereph- 
$0 thalate film (hereinafter, referred as merely "PET film*) having the thidoiess of 25 (im which is tre€ited by a corona dis- 
charge using a barcoater so that a boating amount after drying beoomes 12 gfrr^, followed by drying at 40^*0 for 2 
minutes to obtain a thermally- arvl pressure-sensitive adhesive sheet. 

Example H2 

(Preparation of a water dspersion liquid of a solid plastidzer) 

[0764] There were mixed 100 parts of bis(cts-3.3.5-tnmethylcydoh6xhyf)phthalate (a melting point: 93''C) and 12 
parts of an anionic surface active agent (an ammonium salt of a polycartnxylic add) as a dispersant and 70 parts of 
40 water, and those were crushed using a ball mil until attaining to an average partide diameter of 2B ^ni to obtain a water 
dispeision liquid ol bis(ds-3.3.5-trimethylcydohexhyQphthalate. ' 

(Preparation of a themnoplastic resfri emulsion) 

45. (07651 2-liter reaction vessel equipped with an agitator, a reflux condertser, a dropping funnel, a tLit>e for introducing ^ 
nitrogen, and a thermometer was charged wfth 219 parts of IM. and 0.62 part ol AIBN was added while agitating to 
dissolve, followed ty healing to 80*C. As oopolymerizat>le components, there were mixed 45^ perls of metfiylmettiacr- 
ylate (MMA), 105.5 parts of n-butylacrylate, 90.4 parts of styrene, 7.4 parts of acrylic add. and 3.5 parts of 3-methacry- 
(oxypropyl methozy silane (A- 174 manufactured by Nihon Unicar, Ltd.). fbltowed by adding drcpwise into the reaction 

50 vessel using the dropping funnel over approodmately 4 hours. After the completion ol the dropwise addition. 025 part of 
AIBN which is an additional catalyst was dissolved in 25 parts of IPA, and it was added dropwise into the reaction ves- 
sel, and reaction was further continued for 2 hours. After the completion of tne polymeri^aton reaction. 7.0 parts of 25 
wt%-aqueous ammoiiia was added into the reaction vessel, and 705 parts of water was added dropwise into the reac- 
tion vessel over approximately 2 hours while agitating to prepare an emulsion. After having emulsified, a desired ther* 

59 neoplastic resin emulsion was obtained by evaporating IPA using a rotary evaporator. In the enulsioa solid content was 
52% by weight, and in the thermoplastic resin (a methylmethaay1ate*n-butyfaorylate-6tyrene-aoryfic add-3-methacry- 
lOKypropyf trimethoxysilane copolymer), a weight average molecular weight (Mw) was 2,300,000, arvj a glass transition 
tenperatire (Tg) was 23*^0. 
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(Preparation of a Ihermally- and pressure-sensitive acfliesive) 

[0766] lot the water dispersion liquid of the solid piastidzer prepared hereinabove, a water-based emulsion of an 
acrylic-based polymer having a hydrolyzabte silyl group prepared hereinaixsve. a water-based enuision of a rostn- 
5 based taddf ier which is a tadofier. and v^ter were mixed, followed by agitaiinfl until attaining to beoomtng homogene- 
ous to obtain a thermaly- and pressure-sensitive adhesive having a solid content of 55% by weight Fbrmutatirig ratio 
herein Is 26 parts of the thermoplastic resin and 1 7 parts of the tacMf Ier based on ICX) parts of the solid piastidzer. 

(Preparation of a thermally* and pressure-sensitive actiesive sheet) 

10 

[0767) The thermally- and pressure^ensrtive adhesive prepared hereinebove was coated on a PET film having the 
thickness of 25 |im which Is treated by a corona discharge using a barooater so that a coating amount after drying 
becomes 12 g^rn^. followed by drying at 40*C for 2 minutes to obtain a thermally- and pressura-sensftive adhesive 
sheet 

15 

Comparative Example H1 

[Preparation of a thernniaJly- and pressure-sensitive acfiesive] 

20 [0768] Into the water dispersion liquid of dicyclohexylphthalate likewise prepared as in the Example H1. a water- 
based emulsion of an acrylic-based resin (a methylmethacrylato-n-butylacrylate-acryltc add copolymer, a weight aver- 
age molecular weight (Mw): 220.000, and a glass transition temperature [TQ): 15''C). a water-based emtisicn of a tar- 
pene-based tackifier whidi is a tackifier, and water were mixed, fidbwed by agitating until attaining t9 becoming 
homogeneous to obtain a thermally- and pressure-sensitive adhesive having a sdid content of 52% by weight Pormu- 

25 fating ratio herein is 26 parts of the thermoplastic resin and 1 7 parts of the taddf ier based on 1 00 parts of the sdid plas- 
tictzer. 

(Preparation of a thernnaliy- and pressure-sensitive adhesive sheet) 

30 [0769] The thermaly- and pressure-sensitive adhesive prepared hereinabove was coated on a PET film using a bar- 
ooater so that a coating amount after drying becomes 12 g/m^. followed by drying at 40«C for 2 minutes to obtain a ther- 
mally- and pressure-sensitive adhesive sheet. 

Peifbrmanoe test 

35 

[0770] Properties in the thermaly- and pressure-sensitve adhesive sheets obtained in the Examples emd Compara- 
tive Example were evaluated as foltows. Results are shmn in Table 8. 

(Adhesive strength) 

40 

[0771 ] The thermally- and pressure-sensitrve adies'rve sheet was cut into the size of width of 25 mm and length of 
125 mm to prepare test pieces. The test pieces were activated at 120*C tor 30 sacorxls, and placed on a glass plate 
[Micro Slide Glass "V/hite Qreen Polish" manufactured by Iwaki Glass. Ltd.]. foltowad by sticking through compressing 
with a nJdb9 rdl by making one round traverse while loading the weight ol 2 I^. The test pieoes were placed at an 
45 atmosphere d 23''C and 50% RH for 1 day. and then, an adhesive strength (gf/25 mm) was measured at a tensile speed 
of 300 mnVhfiinute and peeling angle of 180^ using a tensile tester (Tensilon UCT-5T manufactured by Orientech. Ltd.). 

(Holding power) 

50 [0772] After two test pidces were activated as well as in the case of the adhesive strength, pressure sensitive adhe- 
sive layers in the two test pieces were laminated so that an aciiesive portion becomes 25 mm^, and those were stuck 
each other through compressing with a rubber rdl by making one rouid traverse while loading the weight of 2 kg. After 
placed at an atmosphere of 23*C and 50% RH for 30 minutes, holding power (minute) was measuired accoitJing to JIS 
20237. 

55 . . 

(W^er resistance) 

[0773] After two test pieces were activated as well as in the case of the adhesive strength, those were stuck on a glass 
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pbta After placed al an atmosphere of 23X and 50% RH for 1 day. conditions wtien immersed in water d 2d'C tor 2 
days were judged according to the tollowing standards. 

o: No ctvinge was observed. 

5 

a: a blister was pertially measured in a coating materiaL 
X : A coating material was peeled. 

10 

Tabled 





Adhesive ttieiKjH' (gf^5 
mm) 


Holding Power 


Water resAtance 


Exairple H1 


1050 


>16 minutee 


0 


Exarnple H2 


1130 


>16rrinute3 


o 


Comparative Example HI 


800 


6i5nrinutes 


X 



20 C07741 From the Table 8. H is evident that the thermally- and presaire-seneiiive adhesive sheets obtained In the Exam- 
ples are more excellent in actiesive strength, holding power and water reeistanoe compared to the sheet in the Conv 
parativa Exan^e. 

Example II 

25 ■ \ 

(Preparation of a water (f sperston liquid of a solid plastidzer) 

[9779] 100 parts of dicydohexy^fithalate wtich is a solid plasticizer. 12 parts of an anionic suiace active agent and 
70 parts of water were mixed, toflowed by crushing with a ball mill until attaining to an average particle diameter of 2.2 
90 jun to obtain a water dispersion liquid of <Scydohexylphthalate. 

(Synthesis of a therrrxsplastic resin) 

[0776] A 2-iter reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tut>e for introducing 
95 nitrogen, arxl a thermometer was charged with 35 parts of a deioniced water. 0.1 1 part of a-sJpho*0D-{2'<i -propenyO^ 
4-nonylphenaxy]polyaxyethylene (n-10) ammonium salt fAqualone H8-10' manufactured by Daiichi-Kogyo 8eiyaku. 
Ltd.) which is an enulsif ier to be added at an initial period, and 0.33 part of amnwntum persulphate (APS) which is a 
polymerization initiator, followed by raising internal temperature to 80*C. On the other hand, another vessel was 
charged with 30 parts of a deiorized water and 7.9 parts of *Aqualane HS-1 0" to dssdve while aQitating. follcMrad by 
40 adding a monomer mixture composed of 38 parts of 2-ethy(he)cylacrylate (2EHA), 60 parts of styrene (3t). and 2 parts 
of acrylic add (AA) while agitating tor 30 minutes to obtain a monomer premixture. 

[0777] Cements in the reaction vessel were agitated under a nitrogen stream, ttie monomer premixture and 5.7 parts 
of 3.8 wt%-APS aqueous solution were intermittemiy added to initiate a polymerization, tollcxved by conduaing a 
polymerization reaction for approximately 3 hours. After the oorrpletion of the polymerization reaction, agitation was fur- 
45 ther continued for approximately 1 hour at ttie same temperature, followed by cooling to 00*^^. After thai. 2.85 parts of 
1 2 wt%-aqueous solution of t-butytiydroperoxide (Terbutyl Her manufactured by Nihon YUshi. Ltd.) which is a polyn>- 
erization initiator was added twice over every 15 nrinutes. and 1.375 part of 0 ¥vt%-aqueou8 solution of a eodium-lor- 
maldehyda-sulphoxytate ('Redol C* nunufactured by Sumitomo Seika. Ltd.) which is a reducing agent was added foir 
times over every IS minutes. 

59 [0778] . After the completion of the addition of the reducing agent agitation was further continued tor approximately SO 
minutes at the same temperature, followed by cooling to obtain an emutson of an acrytic-based copolymer, bn the emul- 
sion, eolid content concentration was 56% by weight pH was 2.1 . a viscosity waa 1 10 cps (30^0). and an average per* 
ticle diameter was 0.15 \un. Further, in the acrylic-based copolymer, a weight average molecular weight (Mw) was 
200.000. and a gbss transition temperature (Tg) was 22*C. It is to be noted that the weigfit average molecular weight 

55 in the acrylic-based copolymer was measured by a gel permeation chromatography (OPC). 



95 



EP0089ie2A1 



(Preparation of a thermally- and pressure-sensitive adhesive) 

[0779] Int the water dispersion tiqukl of dicyclohexylphthalate prepared hereifia^ 

the acrylic-based potymer obtained hereinabove which is a thermoplastic resin, a water-based emulsion of a terpene- 
based taddf ier ^tch is a tackifter, and water were mixed, followed t>y agitating untl attaining to becoming honx>gene* 
0U6 to obtain a thermaly- and pressure-eenGitive adhesive having a eolid content of 47% by weight Fomxilating ratio 
herein Is 26 parts of the thermoplastic restn arxi 17 parts ot the mcMller based on 100 parts of the solid plastlcizer. 

(Preparation of a thermally* and presaure-sensitive adhesive sheet) 

[0780] The thermally- and pressure- sensitive adhesive prepared hereinabo/e was coated on a polyethylene tereph- 
thalate rim (hereinafter, occasionally refened as merely a 'PET f Iml having the thldoiess of 25 |im which is treated by 
a corona discharge so that a coating amount after drying becomes 12 gAn^ using a tMUOoater. followed by drying at 
40*C for Z nninutes to obtain a thermally- and pressure-sensitive adhesive sheet. 

Comparative Example 1 1 

(Preparation of a thermoplastic resin] 

[0781] An acrylic-besed copolymer emulsion was likewise prepared as in the Example 1 1 except that a temperature 
in polymerisation was changed to gOX, and oor>centration was changed to 10% t>y weight (addition amount of the APS 
aqueous solution: 5.7 parts) in an APS aqueous solution to be imermlttentiy added together with a monomer prenixture 
in polymerization. As a result in the acrylic-based copolymer dbtained. a weigfit average rholecular weight (Mw) was 
50.000. and a glass trarsition temperature (Tg) was 23*^. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0782] Into the water dispsrsion fiquid of dicydohaxy^hthalate likewise prepared as in the Example I 1 . the M«ter- 
based emulsion of an acryiic-based copolymer obtained hereinabove which is a thermoplastic resin, a water-based 
enxilsion of a terpene-based tackifier which is a tackifier. and water were mixed, followed by agitating until attaining to 
becoming homogeneous to obtain a thermally- anti pressure-^ensitve adhesive having a solid content of 47% by 
weight. Formulatng ratio herein is 26 parts of the thernrvplastic resin and 1 7 parts of the tackifier based on 100 parts 
of the solid plastidzer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0783] The thennally- and pressure-sensitive adhesive prepared hereinabove was coated on a PET film so that a 
coating amount after drying becomes 12 g/m^ using a barcoater, followed bf drying at 40rC fbr 2 minutes to obtain a 
thermally- and pressure-sensitive cKiheaiva sheet. 

Comparative Example 1 2 

(Preparation of a thernrx)plastic resin) 

[0784] An acrylic-based copolymer emulsion was likewise prepared as in the Example 1 1 except tliat a temperature 
in polymerization was changed to 70*Gi and concentration was changed to 2% by weight (additnn amount of the APS 
aqueous solution: 5.7 parts) in an APS aqueous solution to t>e IntermitterTtly added together with a monomar premixture 
in polymenzation. As a result, in the acrylic-based copolymer obtained, a weigfit average nnolecufar weight (Mw) was 
700.000. and a glass transition terrperature (Tg) was IS^'C. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0785] mto the water dispersion liquid of dicydohexy^hthalate likawisa prepared as in the Example 1 1 , the water- 
based emulsion of an aorylic4»Bed polymer obtained hereinabove wtvch Is a thermoplastic resin, a water-based emul- 
sion of a terpene-tiased tackifier which is a tackifier. and water were mixed, fbllowed t>y agitating irtil attaining to 
t>ecoming homogeneous to obtain a thenmally- and pressur -sensitive atfieaive having a solid content concentration of 
47% by weight Formulating ratio herein is 26 parts of the thermoplaatic resin and 1 7 parts of the tackf ier baaed on 1 00 
parts of the solid plasticizer. 
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(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0786] The lharmaily- and pres&ure-sensHive adhesive prepared hereinabove was coated on a PET film so that a 
coalino amount after drying becomes 1 2 gfa\^ using a barcoater. foOowed by drying at 40*C for 2 rrinutes to obtain a 
tfiermally- and pireasure-sensitivB actiesive sheet 

Pertormarwe test 

[0787] Properties in the thermally- and pressure-sensitfve adhesive sheets obtained in the Example arvi Comparative 
Examples were evaluated as follo¥tf& Results are shown in lable 9. 

(Adhesive strength) 

[0788] The ttiermally- and pressure-serisrtive adhesive sheet was cut into the size of width of 25 mm and length of 
125 mm to prepare test piecea The test pieces were activated at 120'*C (or 30 seconds* and placed on a glass plate 
[Micro Slide Qtass 'White Green Polish" manufactured by twaki Glass. Ltd.). followed t)y sticking through compressing 
wHh a rut^ber roll by making one round traverae while k>ading the weight of 2 kg. The test pieces w^e placed at an 
atmosphere of 23*C and 50% RH for 1 day or 6 nrvxiths, and then, an adhesive strength (gf/25 mm) was measured at 
a tensile speed of 300 mn/minute and peeling angle of 180** using a tensile tester (Tensilon UCTST manjfiEu;tured by 
Orientech. Ltd.). 

(Peeling test) 

[0789] The thermally- and pressure-sensitive adhesive sheet was stuck on a glass plate as well as In the atxsve- 
descrbed adhesive strength, and test pieces were peeled by hand after placing for 1 day or 6 months. Eveluatkins were 
judged acoorcfing to the foilGwing starxlarde. 

o: Peeled without remaining the thermally- arxi pressure-sensitive adhesive on surface of the glass plate. 

a: Peeled with partially remaining the thermally- and pressure-sensitive adhesive on surface of the glass plate. 

x: Already peeled before testing, or a t>ase sheet was broken. 



Tables 





Adhesive strength fgffZS 
mm) • 


Corxfltlor» In peeing 




After 


After 




1-day 


6 months 


iKlay 


6 months 


Example 11 


450 


430 


. o 


o 


Comparative Example 11 


120 


0 




x 


Comparative Example 12 


570 


>iaoo 


o 


x 



[0790] From the Taksie 9. it is evident that the thermally- and pressure-sensitive adfiesive sheet obtained in the Exanv 
pl^ has a practkslly sufficierit adhesive strength at the period of 1 day and 6 months after sticking in the case that it is 
stuck on a material to be stuck after producing a tackiness by heating and, moreover. K can be peeled without remaining 
the themially- and pressure-sensitive adhesive on the glass plate. On the other hand. It is confinnad that adhesive 
strength is small in tfie thermally- and pressure sensitive adhesive sheet obtained in the Comparative Example 1 1 and. 
it was peeled at the period ol 6 months by only placing on the glass plate, resulting in that it cannot be practically 
enployed. Further, although the adhesive strength is only slightly larger in the thenmally- and pressure-sensitive adhe- 
sive sheet in the Corrpara6ve Example 1 2 than that In the Example M , the adhesive strength becomes very larger at 
6 months, it becomes subatantially inrposstale to peel. 
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Exaniple J1 

(PfBparatiofi of a water dispersion liquid of a solid plasticizer) 

[Q791] There were mixed 100 parts of dicydohexhy^hthalate as a solid ptastidzer. 2.4 parts of an anionic surface 
active agent (an ammonium salt o1 a polycartx)xylic acid) as a diGpereant and 80 parts of Mter, and those were 
crushed using a ball mill until attaining to an average particle diameter of 2.2 |im to obtain a water dispersion liquid of 
dcydohexhyfpKthalate. 

(Preparation d a water-based therrnally- arid pressure-sensitive adhesive) 

[0792] A water-based emulsion of an acryllc-tsased polymer (2-ethylhexylacrylate-niethytmethacrylate-acryltc add 
copolymer having a glass trarsition temperature Tg of S*C) which ts a thermoplastic resin, a water-based errxiision of 
a terpene-based tad^ier which is a taddfier. and water were added to the water dispersion liquid of dcyclohexylphtha- 
late prepared hereinatx3ve. fdlowed by agitating until attaining to a uniform fquid to obtain a thermally- and pressure- 
serwitive adhesive having a concentration of 50% by weight Formulating ratio herein is 26 parts of the thermoplaetic 
redn and 17 parts of the tacMfier based on 100 parts of the solid plasticizer. CorrposHion of the thermally- and pres- 
sure-sensitive adhesive in the Example is shown in Tatile 10. 

(Thermally- and pressure-sensitive adhesive sheet) 

[0793] TTie ihernoally- and pressur^ensitive adhesive prepared hereinatxve was coated on a surface of a single 
side-treated art paper having the density of 84.9 qfn? using a t»rcoater so that a coating amount after drying t>ecomes 
12 o^m^. folowed by drying at 40*C for 2 minutes to otilain a thei mally- and pressure-eensitive adhesive sheet in the 
Example J1. 

Comparative Exairple J1 

(Preparation of a water-taased thermally- and pressure-sensitive adhesive) 

[0794] A water -based envision of an ecryfic-based polymer (2 -ethylhexylacrylate-methytmethacrylate -acrylic add 
copolymer having a glass transition temperature Tg of 5*Q which is a thernioplastic resin, a water ^sed dispersion of 
a rosin-tMsed taddfier in which is a taddfier. and water were added to the water diversion liquid of dcyctohexylphtha- 
late prepared in the Example J1. fdlowed by agitating until attaining to a unrfbrm liquid to obtain a thermally- and pres- 
sure-sensitive adhesive having a concentration of S0% t>y weight. Fonnulating ratio herein is S3 parts of the 
thermoplastic resin and 13 parts of the tackifier based on 100 parts of the solid plasticizer. Composition of the water* 
t)ased thermally- and pressure-sensitive adhesive in the Corrparative Example is shown in Tat>le 10. 
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(TTiermalr and pressure-sensitive adhesive sheet) 

[0795] The water-based thermair and pressixe^ensitive adhesive prepared hereinabove was coaled on a si^face 
ol a angle sde-treated art paper having the density of 84.9 grtn^ using a barcoater so that a coating amount after (Arying 
5 becorn8Sl2g/^.folkJwedbydryngat40"Cfor2minutestoobtainathern^ 
In the Comperotlve Example J 1 . 





Example J1 


Comparative &«fr^le 
J1 


Acrylic-lMised thermoplastic resin ^> 


26 


53 


Tackiiiar. 


Terpane resin 


17 




Rosin derivative 




13 


Solid plastid2er (dieydohexytphthalate) 


100 


100 


Anionic surlace active agent 


2.4 


2.4 


Untt: part by weight 



1) 2-«thy(liwylacrylate-fnelhylmethacry1aie-«aytic acid copotymer 
(Glass transttion len^rature Tg: 5^ 



25 Evaluations of properties In the thernnally- and presaurMonaHive adhesive eheete 

10796] Properfes in the themwlly- and pressure-sensitive adhesive sheets obtained in the Exan^le J1 and Compar- 
otive Exarrple J1 were Mduated as foHows. 

90 (Adhesive strength test) 

[0797] The thermafly- and pressure-sensitive adhesive sheet obtained was cut into the size of width of 25 mm and 
length of 125 mn to prepare test pieces. The test pieces were heated at 120*C for 30 seconds to produce tacWness, 
and stuck on a glass plate [Micro Slide QIaas -White Qreen Polish- manufactured by Iwaki Qtasa. Ltd.], followed by 
95 sticking through corrprcssing with a rubber roll by making one round traverse while loading the %veight of 2 kg. 

107981 The test pieces were placed at an atnxssphere of 23»C and WC RH tor 1 day and 6 months, and then an adhe- 
sive strength was measured at a tensle speed of 300 mm/minute and peeling angle of 180- icing a tensile teeter (Ten- 
silon UCT-5T manufactured by Orieniech, Ltd.). Results are shown in Table 1 1 . 

40 (Bloddng resistance test) 

I0799J The thermally- and pressure-sensitive adhesive sheets obtained were placed at the loading the weig ht of^ OO 
g/cm^ and under an atmo^ere of 45'C tor 24 hours to evaluate blocidng resistance from a peeling ability according 
to the folbwing standards. 
45 10800] ResJts are shown in Table 11. 

5: It was peeled without a peeling resistanca 

4: It was peeled while slightly sounding when tieing peeled. 

» 

3: h was peeled while continuously sound ng when being peeled. 

2: Fibers of paper were partially left on a pressure-sensitive adhesive layer when being peeled. 



55 1: 



Paper was broken by tJlocMng. 
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(Fad of a meltino potnQ 

[0801 ] The watar-faased thermalfy- and pressure-sensitive adhesives prepared in the Example J 1 arvi the Compara- 
tiva Example J1 were coated on a polyethytena terephthalate film having the thictaiess of 75 using a barcoater. 

5 respectively. A coating amotnt after drying was adjusted to 1 2 Qfn?. After healing at 40*C for 2 ninutes. thermally- and 
pr^eure-sensftive adhesive layers were scraped off. respectively. Ibllowed by conducting a differentiaJ thermal analysis 
at lenperature raising speed o1 20*C/hilniite using a differential scanning calorimeter. UKewtse, a differential thermal 
analysis for the solid plastidzer (dicyclohexylpfithalate) itseK was conducted at temperature raising speed of 
20*C/minute using a differential scanning cakximeter. An endothermic peak was defined as a melting point of the edid 

10 plastidzer. 

[0802] In a differential thennal analysis cfuirt for samples ecraped off the thermally- and pressure-sensitive adhesive 
layers In the Example J1 and ttie Comparative Exanple J1 , there were shown endothermk: peaks caused by the sdU 
plastidzer and the tackifier and. of those, a temperature of tfie endothermic peak caused by the soEd plastidzer is 
defined as "a meltino point of the sdld plasticizer in a thernnaJly- arxi pressure-sensitive adhwve layerV 
15 (08031 And. a fail of a melting point was calculated by the toHowing equation baaed on the melting points and. results 
are shown in Table 1 1 . 

Fall of a melting point - (Melting portt of the sof d plasticizer) - 
(Melting point of the solid plasticizer in a thenmalty- and pressure-sensitive adhesive layer) 

so 



Table 11 





Adhesive strength (gf/25 
mm) 


Blocking resistance 


Fall of melting poim 


Example J1 


450 


5 


1.8'C 


Comparative Ejtan^pfe J 1 


570 


1 


4.2*C 



[0804] As Shown in Table 11, r the thermally- and pressure-sensitive adhesive sheet of the Example J1, tall of the 
moiling pdnt of the solkJ plasticizer in the thermally- arxf pressure-sensitive adhesive layer was 1 .6*C whkii is less than 
3*^ and. on the other hand, in the thermally- and pressure^sensitive adhesive sheet of the Comparative Exanple J1 . 
9S fall of the melting point of the soiki plastidzer in the thermally- and pressure-sensitive adhesive layer was not less than 
3^C. AlthouQ^ the adhesive strength is a same level in the Example J1 and the Comparative Example J1 . the bioddng 
resistance is more excellem in the sheet of the Example J 1 than in the sheet of the Comparative Example J 1 . 

Example Kl 

(Preparation ol a water dispersksn Ik^ukt of a solkj plasticizer) 

[080S] There were mixed 100 parts of dicyclohexhytphthalata as a solid plasticizer, 12 parts of an anionic surface 
active agent (an ammonium salt of a polycartxixylG ackJ) as a dispersant arid ao parts of water, and those were 
45 crushed using a baO mill until attaining to an average partide dameter of 2.2 |im to obtain a water dispersion lk|ukj of 
dicydohexyl phthalate 

(Preparation of a thermally- and pressure-sensitive adhesive) 

so [0606] A water -based emulsion of an acrylic-based pdymer (2*etfiylhexy(acrytate-methy1methacryiate-acry{ic add 
copolymer having a glass transition temperature Tg of S^'C) which is a thermoplastic resin, a water-based emulsion of 
a terpene-based tadolier whicfi is a tadofier. and water were added to the water dispersion lk|uid of cf cyctohexytphtha- 
late prepared hereinabove, followed by agitating until attaining to a unrfbrm liquU to obtain an emulsion of a thermaly- 
and pressure^sensitive adhesive having a oorx»ntration of S0% by weight. Formulating ratio herein Is 26 parts of ttie 

as thermoplastic resin and 1 7 parts of the tadsifiar based on 100 parts of the sofid plasticizer. Composition of the Ihermaly- 
and pressure-sensitive adhesiv in ti^e Example is shown in Table 12. 
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(ThermaDy- and pressura-sansitive adhasiva aheet) 



[0807] The emulsion of a tharmalty- and pressure-sensitive adhesive prepared hereinabove was coated on a surfoce 
ot a single side-treated art paper having the density of 84.9 gfvr? using a tsarcoaler so that a coating amourt after cfcying 
5 becomes 1 2 g/m^, fbHowed by drying at 40"C for 2 minutes to obtain a ther maity- and pressure-sensitivQ adheaive sheet 
in the Example Kl. 

Comparative Example Kl 

to (Preparation of a water dspersion liquid of a thermaly- and pressure^sensrtive adhesive) 

[0808] A ¥vater-t3ased emulsion of an acrylc-k>ased polymer (2-ethy1hexytacrytate-m6thylmeitiacry1at8-acryllc acid 
. copolymer haviriQ a glass transition terrperature Tg ot S'C) which is a thermoplastic resin, a water -based dispersion of 
a rosin-based tacKif ier which is a tackifier. and water were added to the water dispersion liquid of dicyclchexytphthalate 
f5 prepared in the Example Kl . followed t>y agitating until attaining to a uniform liquid to obtain an emulsion of a thennally- 
and pressure-sensitive adhesive havirig a ooncentiBtion of SOX* by weight. Formulating ratio herein is 53 parts of the 
thermoplestic resin and 13 parts of the'tackifler based on 100 parts of the solid plastici2er. Conposltlon of the thennally- 
and pressure-servftive adhesive in the Conparative Example is shown in Table 12. 

2o (ThermaHy- and pressure-sensitive adhesive sheet) 

[0809] TTie enrxjlsion of a thermally- arvl pressure-sensttivd adhasiva prepared hareinaidove was coated on a surface 
of a single side-treated art paper having the density of 84.9 qfnt^ using a tsarcoater so that a coating anKXjnt after c^ing 
becomes 1 2 g/h:i^i followed t>y drying at 40*C for 2 minutes to obtain a thermally- arxl pressure-sensitive adheisive sheet 
zs in the Conparative Example Kl. 

Conparative Example K2 

(Preparation of a water dispersion liquid of a tharmaly- and pressure-sensitive adhesive) 

[0810] A mter-based emulsion of an acryic-based polymer <2-ethy1hexylacrylate*me1tTytm6ttiacrytate-acrytlc acid 
copolymer having a glass transition temperature Tg of 5"C) which is a thermoplastic resin, a water-based dispersion of 
a petroleum resin-based tackifier which is a tackifier. and water were added to the water dispersion liquid of dicycfohex- 
ytphthalate prepared in the Example Kl . followed by agitating until attaining to a uniform liquid to obtain an errtJsion of 
35 a thermally' and pressure-sensitivB adhesive having a oorxientration of 50% by weight. Formulating ratio herein is 40 
parts of the thermoplastic resin and 27 partB of the tackifier based on 100 parts of the solkj plasticizer. Compositfon of 
the thermaJly- and pressure-sensitive adhesive in the Comparative Example is shown in Tat)le 1 2. 

CThermaly- and pressure-sensitive adhesivB sheet) 

40 

1081 1 ] The emulsion of the thermaly- arxj pressure-sensitive adhesive prepared hereinat)ove wes coated on a sur- 
f^ of a single side-ireatad art paper having the density of 84.9 qtrr? using a barooater so ttiat a coating amount alter 
drying becomes 1 2 gArr^. followed by drying at 40*'C fbr 2 minutes to obtain a thermally- and pressure-sensitive adhe- 
sive sheet in tha Cdirfsaiative Example K2. 



50 



38 
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Tab<el2 





Exarrple K1 


Comparativa Exairpla 
K1 


Comparative Example 
K2 


Acrylic-based ttiermoplastic resin 


. 26 


S3 


40 


TacWfier 


Terpen e resin 


17 






Rostn derivative 




13 




Petroleum reein 






27 


. Solid plasticizer (dicydoheocylphthalate) 


100 


100 


100 


Nonionic surface active agent 


12 


12 


12 


Unit: part by weioht 



1) 2-ethy9iexytacrylate-rrethylme1hacrylato-acrylic add copolyniBr 
(Glass Iraiisitiofi lemperaltre Tg: 5*C) 



20 Evaluafione of properHes in the thermally* arxl preseure-sensitive adhesive sheets 

(081 2] Properties in the thermally- arxl pressure-sensitiva adhesive sheets obtained in the Example K1 and Compar- 
ative Examples Kl and K2 were ewaluBted as follows. 

25 (Adhesive strength test) 

[0813] The thermally- and pressure-sensitive adhesive sheet obtained was cut into the size of width at 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at ^^D^C for 30 secorxJs to produce tackiness, 
and stuck on a glass plate (Micro Slide Glass "White Qreen Polish'* manufactured tsy Iwaki Glass. Ltd.], followed by 
so stickinQ through conpressing with a rubber roll by making one round traverse while locKiing the weight of 2 kg; 

[0814] The test pieces were placed at an atmosphere of 23^ and 60% RH for 1 day or 6 months, and then, an adhe- 
sive strength was measured at a tensile speed of 300 mnVmriute and peeing angle of 130" using a tensile tester (Ten- 
silon UCT-5T manufactured by Orientech, Ud.) after 1 day or 6 months. 

35 (Peeling test) 

[0815] Test pieces were stuck on a glass plate as well as in the above<lescnbed adhesive strength, and the test 
pieces were peeled by hand. Evabatkins of a peeling piciperty were judged according to the foltowing standards. 

40 o: fueled without remaining the thermair 8nd pressure-sensitive adhesive oh the glass plata 

a: ' Peeled with partially rennaintng the thermally- and pressure-sensitive adhesive on the glass plate. 

x: ' Already peeled b^ore testing, or paper (a base moterel sheet) was broken. 

45 

[0616] Results of the adhesive strength test arxl the peeling test are shown In Table 13. . 



Table 13 





Adhesive strength (gf/25 
mm) 


Conditions in peeling 




Alter 


After 




1<lay 


6 months 


l^ay 


6 months 


Example Ki 


450 


430 


o 


o 


Comparative Example Kl 


670 


>1000 


0 


X 
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Table 13 (eontinued) 





Adhesiva strength (0f/2S 
mm) 


Concfitk3n& in paelina 




After 


After 




1<Jay 


6 months 




6 montfis 


Comparative Exainple K2 


400 


0 




X 



[081 7] Rom the Hdbte 13. It Is euWent that the thermaly- and preGSura-sensttlve adhesive sheet obtained In the Exenv 
pie K1 fias a practicalty fiuffident adhasiva strength after 1 day and 6 months and. moreover. H can be peeled without 
remaining the thermally-and pressur^-sansHiva adhesiva on the glass plate. On the other harxi. rt is oonfinmed that the 
adhesive strength after 1 day in the tfiermaily- and presBure-serwitivB adhesive sheet obtained in the Comparative 
Exarrple K1 is slightly larger than that in Example K1 and. it became very larger after 6 months, resiiting in that it can- 
not be substantially peeled. Firther, It Is oonflmned that although the adhesive strength Is only sightly smaller In the 
thernvilly- and p-esaura-sansititfa actiesive sheet in tha Comparativa Exampla K2 than that in the Example K1 . it was 
pealed by only placing afterO months, it cannot be practically employed 

Example Li 

(Preparation of a water Aspersion liquid off a solid plastiozer) 

[0818] There were mixad 100 parts of dtcyclohaxhylphthalate as a solid pkasticizar, 12 parts of an anionic sixface 
active agent (an ammoniLim salt of a polycartxixyfic acid) as a dispersant and 80 parts of water, and those ware 
crushed using a bail nil until attaining to an average partde diameter of 2^ |im to obtain a water dispersion liquid of 
dicydohaxyl pNhalate. 

(Preparation of a themially- and pressura-seiwtive adhesive) 

[0819] A ¥vater^ed emiision of an acryfc-based pqlymar (2-€thythexyiacryiata-me1hylma1hacryla(e-acryfic acid 
copolymer having a glass transition temperature Tg of 5'Q which is a thenmoplastic resin, a water-tMisad emulsion of 
a terpene-based taddfier which Is a tactdfier. and water were added to the water dispersion liquid of dicydohexylphtha- 
lata prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally- and presswe- 
sansitive adhesiva having a concentration of 50% tiy weight. Fbrmulatir^ ratio herein is 26 parts of the tfiarrnoptastic 
resin and 17 parts of the taddfier based on 100 parts off the sdid ptastictzer. Composition of the thermally- and pres- 
sure-sensitive adhesive In the Example is shewn in Table 14. 

(Thermaly- arxf pre8sure*6ensitive adhesive sheet) 

[0820] The enxjision of a thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a sirface 
of a single stde treated art paper having the density of 84.9 q/vt? using a gravure ooater so ttiat a coating ariKXJnt after 
drying becomes 4.5 g^m^, toUowed by drying at a drying zona (a zone length of 12 m) of 40"C and drying spoed of 50 
m/mirurte to obtain a themrtally- and pressire^ensitive actiesiva sheet in the Example LI . 

Comparative Example LI 

(Preparation of a ¥vater cf spersion liquid of a thermaly- and pressura-sen&itive adhealva) 

[P821] A water-based emiision of an acryio-basad pdymer (2-ethylhaxylacrylate-methylmethacrylate-acrylic acid 
copolymer having a glass transition temperature Tg of S'C) which is a thermoplastic resin, a water-based dispersion of 
a rosin-based tacM ier which is a taddfier. and water were added to the water dispersion liquid of dicyclohexyf phthalate 
prepared in the Exanple LI , toltowed by agitating until attaining to a uniform liquid to obtain an emulsion of a thenmally- 
and pressure-sensitive adhesive having a concentration of 50% t)y weight. Fornrtulating ratio herein Is 53 parts of the 
thermoplastic resin and 13 parts of the tackifier based on 100 parts of the solid plastidzer. Composition of the thermally- 
and pressure-sensitiva adhesive in the Comparative Example is shown in Tat)le 14. 
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(Thermafly- and pressufB-sensHhre adhesive sheeQ 

[0822] The emulsion of a thermaUy- and pre8Gure«ensitive adhesive prepared heranabove was coated on a surface 
of a single side-treated art paper having the density of 84.9 give? using a gravure coater so that a coating amount after 
5 drying becomes 8.0 g/irrf, foltQwed by drying at a drying rone (a zone length of 1 2 in) of 40"C and drying speed of 50 
mMnute to obtain a thermally- and preesu e^eneitive adhesive sheet in the Comparative Exarrfde LI . 



Table 14 





Example J 1 


Corrparatfve Example 
J1 


Acrylic-based thermoplastic resin ^' 


26 


S3 


Tadgfier 


Terpene resin 


17. 




Rosin derivative 




13 


Solid plastidzer (dicydohoxy^htfialate) 


100 


100 


Nonionic surface active agent 


12 


12 


Unit: pari by weight 



1) 2-ethyth8Kyla€rylBla-niethy(inetliaciyiale-acryfc CKid oopolynior 
(Glass trsnsUon tempefature Tg: S^C) 



25 Evaluatiors of pfGperHes in Ifie thermally- and preasure^ensitive adhesive sheets 

[0823] Properties in the thernrtally* and pressure-sansttivs astiesi^^ sheets obtained in the Example LI arxl Compar- 
atVa Example Li were evaluated as folows. 

so (Adhesive strength test) 

(08241 The thermally- and pressure-sensitive actiesive sheet obtained was cut into the. size of width of 25 mm and 
length of 125 nvn to prepare test pieces. The test pieces were heated at 120"C for 30 seconds to produce taddness. 
and stuck on a glass plate {Micro Slide Qiass "Whrta Qreen Polish" manubcturad fay IwaM Qlass. Ltd.]. tollQwed by 
95 sticking through compressing with a rut^ber roli by makng one round traverse ^ile loading the weigN of 2 kg. 

[0825] The test pieces were placed at an atmosphere of 23^C arxi G0% RIH for 5 nrinutes, 1 hour, and 1 day; respec- 
tively. and then, an adhesive strength was measured at a tensile speed of 300 mnrVminute and peeling angle of 180" 
using a tensile tester (Tension UCTST manufactuied by Orientech, Ltd.) . 

40 (DryabiitytasQ 

[0826] In the above^fescribed preparation of a thermally- and pressure-sensitive actiesive sheet a dried la^el was 
judged t>y touching the pressure-sensitive adhesive sheet by hand immediately after passing through a drying zone 
after ooating using a gravure coater. Standands (br judgement are as fbllaws. 

45 

Problems in dryability were not observed, 
x: Drying was insufficient, and a coating liqtid adhered to hand. 
50 [0627] Resultsof the adhesive strength test and the dryabifity test are ehown in IWe 15. 
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Table 15 





Adhesive strenath(gh/2S mm) 


Conditions in drying 




After 






5 minutes 


1 hOLO' 


1 day 




Eiample L1 


240 


250 


270 


0 


Comparative Example LI 


40 


70 


270 


X 



[0828] As being evident from the Table 15, thennally- and pressure-sensitive adhesive sheet dbtained in the Exan^le 
Li has a practically sufficient adhesive strength even after S minutes. 1 hour, and 1 day in spite of a sTight coated 

15 amount. On the other hand, in the themnaJly- and pressure-sensitive adhesive sheet obtained in the Comparative Exam- 
ple L1 , the adhesive strength alter 5 ninutes and 1 hour is small in spite of a large ooated amount, and it required 
approximately 1 day for attaining to the same level of the adhesive strength as in the Exanple LI . Further, although the 
thermally- and pressure-sensitive actiesive sheet inihe Exanple LI was suflicientfy dried by passing through the dry- 
ing zone, the thermaly- and pressure-sensitive adhesive sheel in the CompBrBtive Example LI was not sufficiency 

so dried tMcausa of a large coated annount. 

. Example Ml 

(1) Acrylic-tsased polymer emulsion 1 

25 ' ' 

(0829] A 2000-ml reaction vessel equipped with an agitator, a reflux condenser a dropping funnel, a tube for intro- 
ducing nitrogen, and a thermometer ms charged with 219 parts of isopropytalcohol (IPA) arxl 1.23 part of aicbt- 
sisobutylonitrile (AIBN) white agitating to dissolve, fol lowed by heating to 80*C 

[0830] As copolymerizable components, there were nrixBd 93.7 parts of methytmethacrytate (MM A). 98.7 parts of rv 
30 butylaaylate (BA), and 22.2 parts of acryic acid, followod by adding dropwise into the reaction vessel using the d-op- 
png funnel over a(^raximateiy 4 hours. After the completion o1 thedrop^se addition, a solution composed of 025 part 
of AIBN which is an adcftional catalyst and 25 parts ot IPA was added dropwise. and reacton was further continued for 
2 hours to complete a polymerization. Altar the oompletion of the polymerization. 20.9 parts of 25 wt%-aqueous ammo- 
nia was added IrrtQ the reaction vessel, and 705 parts of water was added dropwise into the reaction vessel over 
95 approximately 2 hours while continuing to agitate to en^lsify. After having been emulsiied. an aaylic-based polymer 
emulsion 1 (eotid concentration of 41.0% t>y weight] was obtained k>y evaporating \PA using a rotary evaporator. 

(2) Recording sheet Ml A . 

40 10831 ] There were mixed 100 parts of dicyclohexylphthalate (a melting point of 65'*C) as a sold plasticixer. 1 5 parts 
of an anionic surface active agent (a pdycartxixyfic ammonium salQ which is a dispersant. and BO parts of water, and 
then t)y crushing until attaining to an average partide diameter of 2.2 |un using a ball min to ot>tain a water dispersion 
liquid of dicydohexylpfithalate. 

[0832] It is to be noted that an average particle diameter in the solid plastidzer was measured by a laser-diffractian 
45 type particle size distribution meter {LA-500 manufactured by Horba Seisakusya Lto.). and It is de8cri>ed tf a median 
diameter. 

(0833] The acryic-based polymer eouision 1 obtained in the above-described step (1 ) and a water-based enujision 
of a terpene-phend resin which is a tackifier (R-1050 manufactured by \ksuhara Chemical, Ltd.) were added to the 
water dispersion liquid of dicydohexyt^hthalate prepared hereinatjove. followed bf agrtating until attaining to a uniform 
59 ' liquid to obtain a water-t>a6ed coating liquid having a solid concentration of 45% by weight. 

(0834) r^rnrxjlating ratio herein is SO parts of the acryfic-tjased polymer and 17 parts of the taddfier based on 100 
parts of the solid plastidzer (dicydohexylptithalfite). 

[0835] The at>ove-dascrit>ed weter-based coating I'quid was coated on a polyethylene terephtfialate f 2m (hereinafter* 
occasionally referred to a merely "PFT f im" hsDAng the thid<ness of 25 which is treated by a corona dscharge using 
55 a tnrooater so that a coating amount after drying becomes 12 gAn^, fdlowed by drymg at 40*C tor 3 minutes to obtain 
a recoiding sheet Ml A. 
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(3) Raoofdino sheet Ml B 

[0836] There were mixed 1 00 parts of bi&(ds-a3.5-truvie1hylcyclohexyl]phthalate (a mehing poini of 93*C) as a Gofid 
plastidzer. 1 5 parts of an anionic suff ace active agent (an ammonium aaK of a polycaitxixylic acid) as a dtsperBant. and 
5 80 parts of vvater, and those were crushed using a mid unlil attaining to an average parlide diameter of 2.2 iim to 
obtain a water dispersion liquid of bi8(ci6-3.3.5'trimethylcydohexyf] phthalate. 

[0837] Ttie acryflc-based polymer emulsion 1 obtained In the abcve<j escribed step (1) and a water-based emulsJon 
of a terpene-phenol resin which is a tackifier (R-1050 manuiactured by \bsuhara Chemical, Lid.) were added to the 
water dispervon liqiid of bi8(ci8'3.3.5-trimethytcyclohexyOphthalate prepared hereinabove, followed by agitating until 
^0 attaining to a unifonm liquid to obtain a water-based coaling liquid having a solid concentration of 45% by weight. For- . 
miiating ratio herein is 50 parts of the acryfic-based polymer and 1 7 parts of the tackifier based on 1 00 parts of the edid 
plasddzer (|bls(cls-3,3.S-trlmetriylcyclohexyl)phthalate]. 

[0838] The above-descrbed water-based coating iquid was coated on a PET film having the thickness of 25 ^.m 
which is to-eated by a corona discharge using a barcoater so that a coating anrx?unt after dhring becomes 12 g^nt^. fol- 
15 lowed by drying at AO'C for 3 minutes to obtain a recording sheet Ml B. 

(4) Recoirllng sheet M 1 C 

[0839] There were mixed 100 parts of dimenthytshthalate (a melting point of 134*C) as a solid plastidzer. 15 parts of 
20 an anionic surface active agent {an ammonium salt of a polycaiboxylic add) as a dispersant. arxl 80 parts of water, and 
those were crushed using a ball rrvU until attaining to an average partde diameter of 2.5 {Lvn to obtain a water dispersion 
liquid of dimenttiylphthalata 

[0840] The acrylic-tsased polymer emulsion 1 obtained in the alxjv&^iescribed step (1) and a water-based enxision 
of a terpene-phenol resin which is a tackifier (R-1050 manufactured by \^euhara CheiniGal. Ud.) were added to the 
gs water dispersion liquid of cSmenthy^hthalate prepared hereinabove, followed by iag'ttating until attaining to a uniform liq- 
uid to obtain a water-based coating liquid having a sdid ooncerttration of 45% by weight Formulating ratio herein is SO 
parts of the acrylic-based polymer and 1 7 parts of the tacMf ier based on 100 parts of the solid plasticizer (dimenthyl- 
phthalate). 

[0841] The above-descrbed water-based coating icfjid wa& coated on a PET film having the thickness of 25 
so which is trecrted by a corona discharge using a barcoater so that a coating annount after drying becomes 12 g/m?. fol- 
lowed by drying at 40*C for 3 minutes to obtain a recording sheet Ml C. 

(5) Recording sheet MID 

95 [0042] There were nixed 100 parts of 1 .4^dohexanedimethanol bis(d'phenytpho6pate) (a melting paint of SVC) es 
a solid plasticizer. 15 parte of an anionic surface active agent (an ammonium salt of a polycarboxytic acid) as a disper- 
sant, and 80 parts of water, and ttiose were crushed using a bai mill until attaining to an average partcle dianrteter of 

2.5 |im to obtain a water dispersion liquid of 1 .4-cydohaxanedim6thanol K3is(dlphenylphospate). 

[0843] The acrylic-tsased polymer emulsion 1 obtained in the abova^Jascritjed st^ (1) and a water-tMsed emulsion 
40 of a terpene-phenol resin which is a tackifier (R-1050 manuiactured by \Sasuhara ChemicsU. Ltd.) were added to the 
water dispersion liquid of 1 .4-cyck)he»anedinietfiandt>i8(dipheny1phospate} prepared hereinabove, followed bf agitat- 
ing until attaining to a unhbrm Iquid to otstain a water-based coating liquid having a solid concentration of 46% by 
weight. Fonnulating ratio herein is 50 parts of the acrylic-based pdymer and 1 7 parts of the taddf ier t>ased on 100 parts 
of the solid plastidzer (1 .4-cyciohexanedina(tianol bis(iJphenytphospate)). 
45 [0644] The above-descrbed water-based coating fquid was coated on a PET film having the thickness of 25 \3itr\ 
which is treated by a corona discharge using a barcoater so that a ooattng anriount after drying k>ecome6 12 gfrr?, fol- 
lowed toy drying at 40*^0 for 3 minutes to obtain a recording sheet Ml a 

(6) Recording sheet hAAE 

50 

[0845] There were mixed 100 parts of resordndbis[di(2,6-dimethy1pheny<)phoepate] (a melting point of SS^'C) as a 
solid plaslidzer. 15 parts of an arsenic surl^ active agent (an ammonium salt ol a po^rcartxwytic acid) as a disper- 
sant, and 80 parts of water, and those were crushed using a bal miD urnil attaining to ari average particle diameter of 

2.6 |im to obtain a water dispersion liquid of re6ordndbi6(di(2.6-dimethylphenyl)pho6pate]. 

55 [0B46] The acrylic-based polymer emulsion 1 obtained in the above-descrilMd step (1) and a water-based emulsion 
of a terpene resin which is a tEickifier (R-1050 manufactured by Nteuhara Chemical. Ltd.) were added to the water dis- 
pefsion iiqiid of resorcino(bi&(dK2,6-dimethytphenyl)pho6phate]. followed by agitating until attaining to a uniform liquid 
to obtain a water-ft)ased coating liquid having a solid concentration of 45% by weight. Fbrnulattng ratio herein is 50 
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parts of the acryfic-based polymer and 17 parts of the tackifier based on 100 parts of the soTid ptasticizer {resoro'nol- 
bi6[di(2.0<limethytphenyOpho8pate]}. 

10847] The above<leGorft>ed water-based ooatinQ Bc|Liid was coated on a PET film having the thicKnass of 25 lun 
which is treated by a corona cf scharge uetng a t>arcoater so that a coatino amount after drying becomes 12 g/m^. fol- 
5 lowed by drying at 40*C for 3 minutes to obtain a recording sheet M1 E. 

(7) Recording sheet Ml F 

10848] There were mixed 100 partsoftrimethythydroquinonediacetate (a melting pointof lOd^Oasasolidplasticizer. 
10 15 parts of an anionic surlaca active agent (an ammonium salt of a polycartx)Kytic acid) as a dispersant, and 80 parts 
of vmier. and those were crushed using a ball nnia until attaining to an average partide diameter of 22 |im to obtain a 
water dispersion liquid of trfmethyl hydroqulnonedlacetate. 

[0849] The acrySc-based polymer emJsion 1 dbtainad in the above-described step (1) and a water-based emuksion 
of a terpene resin which is a tacklier (R>10S0 martifactured b/ Yasuhara Chemical. Ltd.) were cxided to the water dis- 
15 peraion liquid of trimethylh^roquinone diacelate, followed by agitating until attaining to a uniform liquid to Gbtain a 
water-based coating liquid having a solid concentration of 46% by weight. Formulcdtng ratio herein is 50 parts of the 
acrylic-based polymer and 17 parts of the tacWfler based on 100 parts of the solid plastldzer (trlmethythydroqulnone 
diacelate). 

[0850] The above-dascribed water-based coating Hqpid was ooated on a PET film having the thicknass of 25 iim 
so wtiich is treated by a corona cfischarge using a barcoater eo that a coating amount after drying becomes 12 g/m?. fol- 
lowed by drying at 40'C lor 3 minutes to obtain a recofding sheet M1 F. 

(8) Recording sheet MiG 

25 10851 1 A flask was charged with 10 g of Amberlial 15 (manufactured by Organo, Lid.) which is a strong acidic ion- 
exchange resin, 30 g of ketoisophorone. 46.4 g of acetyl chloride* arxS 160 ml of 1.2-dicNoroethane. followed by allow- 
ing to react at 85*C for 6 hours. 

[0852] Reaction mixti^e was analyzed by gas chromatography and. as a resiit. ketoisophorone which is a raw mate- 
rial was conpleteiy consumed, and 3.4.5-trimethylcatechQl dtacetata was produced in a yield of 65%. The reaction mix- 
90 ture was filtered, and filtrate was concentrated. Residual product concentrated was recryslailized from a mixed solvent 
of ethyl aoetate/hexane (votume ratio of 1/4) to obtain a white acicular crystal of 3.4,5-tr1methylcatechol diacetate (a 
meiling point: 120'C) (a yield: 36%). 

13C-NMR (COa^ 6: 16a5. 168.2. 189.7. 138.9. 134.6^ 133.8. 130.1. 121.5. 20.4. 20.3.20.1. 15.6. 13.2 
35 MS (El^ m/t: 236 (M*). 194, 152. 137 

IR(om'^): 893. 1046, 1213, 1311. 1375. 1479. 1701. 

10853] There were mixed 100 parts of the above<lescr4>6d 3.4,5-trimethy1catechot diacetate which is a solid plasti- 
dzer. IS parts of an anionic sLvlacB active agent (a potycaibaxyfic ammonium salt] which is a dispersant. and 80 parts 
40 of water, and then, by cnjshing until atkaHng to an average particle diameter of 2.0 Mm using a ball mill to otitain a water 
dispersion fiquid of 3.4.5-trime(hy(catechol diacetate. 

[0854] The acrylic-based polymer emulsion 1 obtained in the above<le6Chbed step (1). a water-based enrulsion of a 
terpene resin which is a tackiier. arxf water were added to the water dispersion liquid of 3.4.5-trimethy1catechol diace- 
tate. fbllCMred txy agitating unti attaining to a uniform iquid to obtari a wHtar-basad coating liquid tiGMng a solid ooncerv 
45 tratfon of 4^ by weight. F=ormulating ratio herein is 50 parts of the aayfic-based polymer and 1 7 parts of the tackifier 
based on 100 parts of the solid plasticizer (3,4.5-trim6thyloatechol diacetate). 

10855) The water-based coating liquid was coated on a PET f Um having the thidoiess of 25 iim wtiich is treated by a 
corona disdtarge using a barcoater so that a coating amount after drying t>eoomes 1 2 gfrt^, folkMred by drying at 40*^0 
fbr 3 rrinutes to obtain a reoortf ng sheet M1Q. 

59 

Example M2 

[0856] A 2000-ml reactfon vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tut>e for intro- 
ducing nitrogen, and a thermometer was c har ged with 219 parts of IPA and 1 .23 part of AIBN while agitating to dissolve. 
55 followed by heating to 80"C. 

[0857] As oopdymerizable oornponertts, there wer mixed 1 1 3.5 parts of MMA. 38.3 parts of BA, arKi 61 .3 parts of a 
potyethyteneglyool methacrytate (BleriYTter PEQ-200 nnanutactured t>y Nihon YUshi. Ltd.). followed l>y adding drcpwise 
into the reaaion vessel over approxinvitety 4 hours. Altar the completion of the dropwise addition, a solution oonposed 
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of 0.25 part of AIBN wtiicti is an additional catalyst and 25 parts of IPA was added dropwisa and reaction was further 
continued for 2 houre to complet a potymerization. After the completion of the polymerization. 70S parts of water tMis 
added dropwisa into the reacfion veesel over approximately 2 houre while agitating to emulsify. After having been enuil- 
sif iad, an acryfic-bssed polymer emukion 2 (a solid concentration of 36.5% by weight) was obtained by Araporating IPA 

5 using a rotary A/s^xxator. 

[0868] The water dispersion liquid of bi6(ci6-3.3.5>1rimettv1cyclohe)cyqphthalate obtaiied in the (3) the Exarrple M 1 
and the water dsperslon liquid of a rosin resin as a taddfler <E-625 manufadured by Arakawa Kagaku Kbgycx Ltd.) were 
added to the acrytic4>ased polymer emulsion 2. followed by agitating until attaining to become homogeneous to obtain 
a water-based ooating liquid having the solid ooncentration of 42% by weight. 

10 [0859] Fonmulating ratio herein is 50 parts ol the acryf c-based polymer and 1 7 parts of the tad<Hier b€»ed on 100 
parts of the solid plasticizer |bi6(ci8-3.3.5-trimethytcyclohexyl}phihalateI. 

[0880] Ihe water-based coating llqiid was coated on a PET film having the thickness of 25 |im which Is treated by a 
corona discharge using a t>arooater so that a ooating amcxjnt after drying becomes 12 gfni^, blowed by drying at 40*C 
for 3 minutes to obtain a recording sheet M2. 

15 

Example M3 

[0861] An acrylic-based polymer omjlsion 3 (a solid concentration of 38,3% by weight) was likawise obtained as in 
the Exarrpla M2 exc^t that there were employed 73.5 parts of MMA 50.8 parts of BA. and 82.3 parts of 2-hydrQX' 

so yethylmelhaaylate as copdyrherlzable components. 

[0882] The water dtsperaion Ik^ukl of bis(cis-3.3,$-trimethylcycloheKyl)phthalate obtained in the (3) of the Exanple M 1 
and the water dsperslon Ik^uid of a rosin reain as a tackf ier (E-825 manutactured by Arakam Kagaku Kbgyoi LtdO were 
add d to the acryTic-based pdyma^ emulsion 3. fdkiwad by agHating until attaining to become homogeneous to obtain 
a water-based ooating liquki having the sdM oorxxntralion of 44% by weight. 

2s [0663] Fomxilating ratio herein is 50 parts of the acryf c-based polymer and 1 7 parts of the tackilier baaed on 100 
parts by weight of the solid plasticizer {t>is(ci8'3.3^-trimethyk:yclohexyt) phtfialate]. 

[0864] The water-tnsed coating liqukJ was coated on a PET film having the tNdciess of 2S ^m which is treated by a 
corona discharge using a barooater so that a ooating amount after drying becomes 12 g/hi^. folowed by drying at 40*C 
for a minutes to obtain a recording sheet M3. 

so 

Comparative Example Ml 

[0885] The acryfic-t>ased polymer erniisk)n 1 obtained in the Example Ml was coated on a PET film having the tNck- 
ness of 25 whkii is treated tsy a corona cf scharge using a barooater so that a coating amount after drying becomes 
ss 12 gAn^, folk)wed by drying at 40''C for 3 minutes to obtain a recording sheet M4. 

Comparative Example M2 

[0886] An acrylic-based polyrrter emulsion 4 (a soiki ooncantratnn of 38.7% by weight) was likewise dbtatned as in 
40 th Example M2 except that there were en^loyed 93. 7 parts of MM A and 98. 7 parts of BA as copolymerizable compo- 
nents. 

[0887] The water dspersion liquid of dicydohexy^hthalate obtained in the (2) of the Example M1 and the water dis- 
persion lk)uid of a terpene resin as a tackifier (R-1050 nrwnufactured by >touhara ChemiCBl, Ltd.) were added to the 
acrylc-based polymer emulsion 4. followed by agitating urrtil attaining to become fiomogeneous to obtain a water- 
45 bas d coating liqukJ having the solU concentration of 42% by weight. Formulating ratio herein is 50 parts of the acryic- 
based polymer and 17 parts of the tackifier based on 100 partis of the solkl plasticizer (dicydchexylphthalate). 
[0868] The water-based ooating ik^ukj was coated on a PET film having the thicknesa of 25 iim which la treated txf a 
cororui discharge using a t>arcoater so that a coating amount after drying becomes 12 Qfa^t folowed by drying at 40*C 
for 3 minutes to obtari a recording sheet M5. 

Comparative Example M3 

[0869] The water dsperston fiquid of dicydohaxylphthalate obtained in the (2) of the Exanple Ml and the water dis- 
persion fiquid of a terpene resin as a tackifier (R-1 050 manufactured by V^uhara Chemical. Lid.) were added to an eth- 
55 yler>eviny1 acetate copolymer (3-301 manufactured by Sumitomo Kagaku Kogyo. Ltd.). followed by agitating until 
attaining to become homogeneous to dbtain a water kMtsed coating Gq^id having th soiki oorKentration of 48% by 
¥^ght. Formulating rati herein is 50 parts of the ethylene-vinyl acetate copolymer and 17 parts of the teckifier based 
on 100 parts of the solid piasticijer (dicydohaxy|phthalat ). 
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[0870] The water-based coating I'tquid was coated on a PET film having the thickness ot 25 (im which is treated by a 
corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/m^. followed by drying at AO'^C 
for 3 minutes to obtain a recorcfng stieet M6. 

5 Evaluation test 

[0871 ] In relation to the recording stieets obtained In the Examples and Comparative Examples, a variety of properUes 
were o^aluated according to the following methods. Evaluation results are showtn in Table 16. 
[0872] Using an iikiet printer (BJC-420J manufactured by Cannon. Ud.). coloring materials such as Cyan. Yeflow. 
10 Magertta. artd Black were all over printed, respectively, on the recondrig sheets obtained in the Exanples and Compar- 
ative Exanples to form a recording picture Image. 

(Ink-absorbing abiRty) 

15 [0873] After printing, a PPC copy paper was placed on a printed portion at interval of every determined time, and the 
loading (250 g/cm^} was charged on the copy paper for 10 seconds. After peeled off the copy pQper. the presence or 
the at>sence of ink-moving to a fc)ack surface was visually okiserved. and lnk-absort3lng ability was evaluated by a time 
of period when the ink-moving to a back surface did not t>ecome observed. 

20 (Printing conditions) 

[0874] A printing ability was visually evaluated according to the fdlowing standards. 

o: Printing portion is uniformly printed. 

2S 

A: Un»/ennefi6 is slightly at3served in the printing portion, 
x: Un^enness is remarkably observed in the printing portion. , 
$0 (Adhesive strength) 

[0875] Portion having a recording image was cut into the size of width of 25 mm arxl length of 125 mm to prepare test 
pieces. The test pieces were heated at 140*C tor 30 seconds (the recording sheets NIC and M1Q were heated at 
160*C fior 30 seoonda) to produce tacMnesa. and stuck on a glass plate [Micro Slide QIaas *VfhitB Qreen Polish* marv 
95 ufactured by iwaW QIass. Ltd.]. followed by sticking through compressing witfi a rubber roll by maMng one round 
traverse while loading the weight of 2 l^3. The test pieces were placed at an atmosphere of 23*C and 50% RH for 1 day, 
and then an adhesive strength was measured at a tensile speed of 300 mnVhiinute and peeling angle of 180" using a 
tensile tester (Tensilon UCTST manufactured fciy Orientech, tJd.). 

49 (Bk}Gking resistance) 

(0876] Respective ink-absorbing layers (an ink-receiving image layer) of 4 layers of the recording sheets in which a 
picture image is not recorded were laminated with a surface of a PET film on which an ink-at3sorb*ng layer is not fonmed 
at the loadng the weight ol SOO oAtti^ and urvier an atmosphere of S0*C for 24 hours to 9/aluate tjlocki'no resistarca 
45 acoorcfing to the fbltowing standards. 

5: It was peeled without a peeling resistance: 

4: It was peeled while slightiy sounding when being peeled. 

3: It was peeled wfiile continuously eoundng when l>eing peeled. 

2: Pressure-sensitive adhesive layer was partiially left on a film surface when being peeled. 

M 1: It was not peeled tjybkKking. 
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Tab(el6 



5 






tnk-absorbing 
ability 


Printng ability 


Adhesive 
strength (gf/25 


Blocking resist- 
ance 




Example Ml 


Recording Ghe^ 
MIA 


2 minutes 


0 


850 


2 


10 




Recording sheet 

M1B 


2 minutee 


0. 


1050 


5 






Recording sheet 
MIC 


2 minutes 


o 


730 


5 


IS 




Recording sheet 
MID 


2 minutes 


o 


930 


5 






Recording sheet 
M1E 


2 minutes 


o 


860 


S 


20 




Recording sheet 
M1F 


2 minutes 


o 


840 


5 






Recording sheet 
MlQ 


2 minutes 


o 


1010 


5 


25 


Example M2 


Recording sheet 
M2 


3 minutes 


o 


850 


. 5 




Example M3 


Recording sheet 
M3 


a minutes 


o 


950 


S 


30 


CompeiBtive 
Examr^e Ml 


Recording sheet 
M4 


2 minutes 


o 


0 


5 




ConiparBtive 
Example M2 


Reoofding sheet 
MS 


>7 minutes 


X 


850 


2 


95 


ComparErtivs 
Example M3 


Recording sheet 
M6 


>7 minutes 


x 


120 


S 



(0877] From the results of the Table 18, it is confirmed tfiat the recording sheets oknained in the Examples are excel- 
lent in the ink-at>Bartiino etxlity and printing abflity. and a sufficient adhesive strenoth can be obtained by thermally acti- 
^ vating. Further, the reooniing sheets Ml B-MlQ are excellent in the blocking reslstanca 

[0878] On the other hand, although the recordir^ sheet otstained in the Comparative Exanrple Ml is excellent in the 
lnk'at)6artxng atxlity and printing atxlity, an adhesive force was not shown. 

[0879] Although a suHk:ieni adhesive force is obtained in the recording sheet obtained in the Comparative Example 
M2. it is poor in the ink-atssaitiing ability and blocking resistancB. Although a biodung resistance is excellent in the 
45 recording sheet obtained in the Comparative Example M3, it is low in the ink-abeodsing ability and adhesive strength. 

Example N1 

. (1) Irii-eteortxng layer 1 

50 

[0880] A 2000-ml reaction vessel equpped with an agitator, a reflux condenser, a dropping funnel, a tube for intro- 
ducing nitrogen, and a thermometer was charged with 219 parts of tsopropyl alcohol (IPA) and 1 .23 part of azobistsobu- 
tyronitrile (AIBN) while agitating to dissolve^ folowed by heating to BO'^:. 

[0881] As oopolymerizat)le conponents. there were nixed 59.1 parts of methylmethacrylate. 59.1 parts of n-butylacx* 
55 ylate. 49.3 parts of diethytaminoettiyl methacrytete. 22.5 parts o1 acrylic ackl. arxl 4.9 parts of trimethoxysilaneproi^- 
methaoryfateCy-methacrykixypropyt trimethoxysilane] (A-174 manufactured by Nihon Untcar, Ltd.). followed by adding 
dropwise into a f IeisK over approximately 4 hours. After the completxsn of the dropvnse addition, a solutxin composed of 
0.25 pert of AIBN whkti is an additional catalyst and 25 parts of IPA was added dropwise, and reaction was further con- 
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timed for 2 hotrs to complete a polymerization. 

[0882] Alter the cofnplellon of the polymerlzatton. 16 parts of acetic add was added Into Itie flask arti. siA)sequently. 
705 parts of water was added dropwise ewer apprmimalely 2 hours wihile agitating to emulsHy. After having been emul- 
sified, a caHonic acrytic-basad polymer emulsion (sofd concentration of 34.8% by weight) was obtained by evaporating 
5 IPA using a rotary eweporalor. 

19883] A water-based coating iquid was obtained by mixing 86.2 parts (solid content of 30 parts) of the ebove- 
descrbed catlonic acrylic-based polymer emulsJcn with 700 parts (solid content of 70 parts) of 10 wt^-aqueous solii- 
tion of an acetoacetyl group-modi ied vinyl acetate-based copolymer (Z-320 manofactured by Nihon Qoset Kagaku 
Kogyo. Ltd.). 

to [0884] The water-based coating liquid was coated on a polyethytene terephthalate fihm (Merinex 705 manufactured 
by ICI Japan, Ud.. hereinafter, occasionally refened as a merely "PET fim"^ having the thickness of 100 |tm which Is 
treated so as to readlly^here. folkiwed by drying at 100*C for 3 minutes to tirm an lnk-absoit3lng layer 1 having the 
thickness of 15 |im. 

15 (2) Recording sheet N1 A 

[0885] TTiere were mixed 100 parts of bls(clS'3.3.&-ir1methyl cydohexyt)phthalate (a melting point of 93**C) as a solid 
ptasticizer, 15 parts of an anionic surface active agent (an anrunonium sail of a pdycarboxylic acid) as a dispersant. and 
80 parts of water, and those were crushed using a ball mill until attainiig to an average partide diameter of 2.2 |un to 
20 obtain a water dispersion liquid of bis(d3-3.3,5-trimethyk:yclQhaxyQ phthaiate. It is to be noted that an average particle 
diameter in the sold ptasticizer was measured by a laser-diffraction type partide size (istnbution meter (LA-^00 marh 
utactured by Horft>a Seisakusyo. Ltd.), and it is descrit>ed by a median diameter. 

[(tt86] The emtlsion of an acrylic-based potymer (2-e1hylhexylacrylate-styrene-acrylic add ccpolymar having a g^ass 
transition temperature Tg of 15*C) which is a thermoplastic resin and a water-based enuision of a terpens resin which 

25 is a tackifier (R-1050 manufactured by Vlasuhara Chemical. Ltd.) were added to the water dispersion liquid of bia(da- 
3,3.5^rimethylcyctohe)cyl) phlhalate prepared hereinabove^ followed by agitating i^l attaining to a uniform liquid to 
obtain a thermally- and pressure-sensitive actiesive havvig a sdid concentration of 48% by weight. 
(0887) Formulating ratio herein is 26 parts of the thermoplastic resin (the acryfic-based polymer) and 17 parts of the 
taddfier (the terpene resin) based on 100 parts of the solid plastidzer ^is(cis-3.8.5-trimethylcyctohexy{)ph1halat4. 

30 (08881 The above-descn*bed thernnaJty- and pressure-sensitive adhesive was coated on a back surisca of a PET film 
in which there is formed the ink^absorbing layer 1 obtained in the abc^e-descrfoed step (1) usirtg a barcoater so that a 
coaling amount after drying becomes 12 gfnfi, followed by drying at 40^ tor 2 minutes to obtain a recording sheet N1 A. 

(3) Recording sheet N1 B 

95 

(08891 There were nixed 100 parts of dimenthylphthalate (a melting pdnt of 1 34'C) as a solid plastidzer, 15 parte of 
an anionic surface active agent (an ammonium salt of a potycartxwylic add) as a dispersant. and 80 parts of water, and 
those were crushed using a ball mill until attaining to an average particle diameter of 2.5>im to obtain a water dispersion 
liquid of drnenthy^phthalate. 

40 (OB901 The water-based emulsion of an acrylic-based polymer (2-ethylhexy1acrylate-styrene-acryic add copolymer 
havvHl a glass transition temperature Tg of ^S^] which is a thermoplastic resin ard a water-based emulsion of a ter- 
pene resin which is a tacMfier (R-1060 manufactured by >&suhara Chemical. Ltd.) were added to the water dispersion 
Kquid of dmenthy^hthalate. followed by agrtatlng until attaining to a uniform fiquid to obtain a thermally- and pressire- 
sensitive adhesive having a solid corx^entralfon of S2% tiy wei^. Formulating ratio herein Is 26 parts of the thermo- 

45 plastic resin Qhe acryfc-based polymer) and 17 parts of the tackifier (the terpene resin) based on 100 parts of the solid 
ptasticizer (dimenthylphthalate). 

(0881 1 The atxave-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in which there is formed the ink-atssorbing layer 1 obtained in the alX3ve-descrt>ed step (1) using a barcoater so that a 
ooating amount after drying becomes 12 g/^^. fd lowed by drying at 40*C for 2 minutes to obtain a recording sheet N 1 B. 

so 

(4) Recording sheet N1C 

[0892] There were mixed ^ 00 parts of 1 ,4-cydohaxanedimethan6l bis(diphenylphospate) (a melting point of 97^0) as 
a solid plasticizer. IS parts of an anionic surface active agent (an ammonium salt of a polycaiboxylic add) as a disper- 
se sant. and 80 parts of water, and those were aushed using a ball niil until attaining to an average partide diameter of 
2.5 iun to obtain a water dispersion liquid of 1 .4-cycfohexanedimethanol bts(d*phenylpho6pate). 
[0883] The water-based emulsfon of an acrytioteeed polymer (2-ethylheKylacrylate-styrene-acryf c add copolymer 
having a glass trarvition temperature Tg of 1 5*C) %vhich is a thernuplastic resin and a watsr-tMsed dispersion of a ter- 
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pene resin wttich is a tacfcifier (R-1050 manufactLred by Yasuhara Chemical. Ltd.) were added to the water dispersion 
liquid of 1 .4-cydohexanedimethanol bi8(dipheny^ho8pate). followed by agitating until attaining to a uniform fiquid to 
obtain a thermally* and pressure-sensitive adhesive having a solid concentration of 50% t>y weight. 
[0894] Rxmulating ratio herein is 26 parts of the thermoplaatic resin (the acrytic^basad polymer) arvj 1 7 parts of the 
5 taddfier (the terpene resin) based on100 parts of the solid piasticizer n«4^cycloh0xariedirne1hariolt)(S(dipheny^hos- 
pate)l. 

[0895] The above-descrbed themially- and pressure-senslllve adhesive was coated on a back surface of a PET flm 
in wNch there is formed ttie ink-absorbing layer 1 obtained in the above-de6crt)ed step (1 ) using a barcoater so that a 
coating amount after drying becomes 1 2 gAn^. lolowed by crying at 40'C ibr 2 minutes to obtain a recoiding sheet NIC. 

10 

(5) Recording sheet NIO 

[0896] There were miiad 1 00 parts of reeorcinol b(s[di(2.6'dinnethylphBnyl}pho&phate] (a malting point of 95*C) as a 
sofid plastidser. 15 parts of an anionic surfiace active agent (an ammonium soft ot a potycartxaxyiio add) as a disper- 
15 sent, and 80 parts of water, and those were crushed using a bal mill until attaining to an average particle diameter of 
2.6 (&m to obtain a water dispersion liquid of re6ordnolt>i6{di(2.6-dimethy<pheny1)ph06phate]. 

[0897] The water-based emulsion of an acrylc-basad pdymer (2-ethy1hexyiacry1ate-styrene-acry(lc acid copolymer 
having a glass transition temperature Tg of 15*C) wNch is a thermopbstic resin arxJ a water-lMsed emulston of a ter- 
pene resin which is a taddfier (R-IOSO manufactLred by Yksuhara Chemical. Ltd.) were added to the water dispersion 
20 liquid of reeorcinolt>i8(di(2.6-dimethylphenyl)pho6phatel. foiiowed by agitating until attaining to a uniform liquid to obtain 
a water-based coating liquid having a solid concentration of 50% by weight Formulating ratio herein is 90 parts of the 
thermoplastic resin (tiie acrylic4»sed polymer) and 1 7 pans of tiie tadofier (the terpene resin) based onlOO parts of 
the sdid piasticizer [1 ,4'cyclohexanedlmelhanol bis(df3heny1phoGpatB)]. 

[0698] The above-descrbed themiaily- and pressure-sensitive adhesive was coated on a t>ack surface of a PET flm 
2s in which ttiere is formed the ink-absorbing layer 1 ctiiained in the above^escri^ed step (1 ) using a barcoater so that a 
coating amount after drying becomes 1 2 g^, followed by drying at 40"C for 2 minutes to obtain a recording sheet N 1 D. 

(G) Recording sheet N1 E 

so [0899] There were nixed 1 00 pculs of trimethylhydroquinone diacetata {a melting point of 109*C) as a solid plastidzer. 
15 parts of an anionic surface active agent (an ammorium salt of a potycartxscylic acid) as a dispersant. and 80 parts 
of water, and those were crushed using a t>al mill urrtil attaining to an average panicle diameter of 2.2 ^m to obtain a 
water dspersion liquid of trimethylhydroquirxine diacetate. 

[0900] TTie water^sed emulsion of an acryic-basad polymer (2-ethyihexylacrylate-etyrene-acrylic acid copolymer 
S5 having a glass transition temperature Tg of 15*C) wNch is a thennopiastic resin and a water-based emulsion of a ter- 
pene resin whidi is a taddfier (R-1060 manufactured by Y^suhara Chemical. Ltd.) were added to the water dispersion 
liquid of trimechy1hydroquinor>e diacetate. followed by agitating until attaining to a urHtonn liquid to obtain a thermaly^ 
and pressure-sensitive adhesive having a sdid concentration of 48% t>y weight. Formiriating ratio herein is 26 parts of 
the fheriTDplastic resin (the acryfic-txised polymer) and 17 parts of the taddfier (the terpene resin) based on 1 00 parts 
40 of the sdid plastidzer (trimethylhydfXX)uinone diacetate). 

[0901 ] The above'descri>ed themially- and pressure-sensitive adhesive was .coated on a baxM surface of a PET flm 
in wfilch there is formed the inK-absorbffig laver 1 obtained in tiie above-descrbed stap (1 ) using a barcoater so that a 
coating amount after drying becomes 1 2 gfrrr. fblowed by obyng at 40'C for 2 minutes to obtain a recocding sheet N 1 E. 

46 (7) Recording sheet filF 

[0902] A flask was charged with 10 g of Amt>erf st 15 (manufactured by Organo. Ltd.) which is a strong acidic ion- 
exdiange resin, 30 g of katdsophorone, 4&4 g of acetyl chloride, and 160 ml of l,2Klichloroethane. followed by allow- . 
ing to react at 85*C for 6 hours. 
50 [0903] Reaction mixture was analyzed by gas chromatograpfiy and. ketoisophorone which is a raw materiai was com- 
pletely consumed, and 3,4.5-trimethylcatechd diacetate was produced in a yield of 65%. 

[0904] The reaction mixture was filtered, and a filtrate was concentrated. Residual product oonoentrated was recrys- 
tallized from a mixed sdvent of etl^ acetate/haxane (volume ratio of 1/4] to obtain a white acicular crystal of 3,4,5-tri- 
methylcatecfiot daoetate (a melting point: 120*C^ (a yield: 36%). 

59 

isC-NMR (COCI3) 6: 168.5. 168.2, 139.7. 136.9, 134.6. 133.6. 130.1. 121.5. 20.4. 20.3, 20.1. 1S6. 13.2 
MS (En m^: 236 (M*), 194, 152. 137 
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IR (cm- Y ""^^S. 1213. 1811. 1375. 1479. 1701. 

I090S1 There were mixed 100 parts of the aba»»descrbed 3,4.5-lrimethylcatechol diacelate which « « ^"^P)^ 
^15 ^rc^Ta^^onic sulace activ. agent (a polycart«^^^ 
dJ^t«Sd*en by aushingurrtil attaining to an averagaparti^^ 

Xr.S'iii'^' e^^^^ POV- ca^hexv.ac.y.t.sty,ene^ry.c a^ c»jj^er 

Ct, "Se^^cTbSTtherJy-ardpress.re-sensh^^ 



Example N2 

(1) Ink-absorbing layer 2 



29 



25 



$0 



monfl, A 1^ w«t.aaueous solution of a modHled vinyl acetate-based copolymer (OKS-7158Q ™"^^"^«!^^" 



for 3 minutes. 
(2) Reoordinfl sheet N2A 



45 (3)Racordino8heetN2B 

m9l 11 The water^ased emuteion of an acyliobased polymer (2-««»iyine^tateHT«thyl^^ao^^ 

lating lalio herein is 39 parts ot the thermoplastic resin (the acfyl«-based potymer) and 23 parts « tne wc«m 
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(4) Recording sheet fsi2C 

[091 3] The water-based ennulsion of an aoyKc-based polynner (2-ettiyfhexylacrylate-fnethylmelhaaylate-acry1ic add 
copotymer having a glass transition tennperature Tg of 2S''C) which is a thermoplastic resin and the water dispersion 

5 liquid of a rosin resin as a tacMfler (E*625 manufactured by Aralcawa KagaKu Kogyo, Ltd.) were added to a water dis- 
persion fquid of 1 .4-cyclohexanodlmethano( biB(dipheny1ph06phate) obtained in the (4) of the Exanple Ni , followed by 
agitating until attaining to become homogeneous to obtain a thermally- and pressure-sensitive adhesive having the 
solid concentration of 52% by weight Formulating ratio herein is 39 parts of the thermoplastic resin (the aorylic-based 
pofymer) and 23 parts of the tackifier (the ro9n resin) based on 100 parts of the solid piasticizer [1.4-cyclohexaned- 

10 imelhanol bts(d^henyipho6phate)]. 

[0914] The above-described themi^ly* and pressure-sensitrve adhesive was coated on a back surface of a PET film 
In which there is tar the Ink-absorbing layer 2 obtained In the above-descrbed step (1 ) using a barcoater so that a 
coating amount after drying becomes 1 2 g/m^. fblowed by drying at 4Q*C for 2 minutes to obtain a recoidino sheet hi2C. 

IS (5) Recording sheet N2D 

(091 5] The water-based emulsion of an acryflc-based polymer (2-eChylhexylacrylate^ethylmeihacrytate-acrylic add 
copolymer having a glass transitkin temperature Tg of 25* C) which is a thermoplastic resin and the water dispersion 
liquid of a rosin resin as a tacKifiBr (E-625 manufactured by ArakawB Kagaku Kogyo, Ltd.) were added to a water ds* 
so persion liquid of resorcinol bi&(di(2.&dimethylpheny1) phosphate] obtained in the (5) of the Example N1 . folowed by agi- 
tating until attaining to become homogeneous to obtain a water -based coating liquid having the solid concentration of 
50% by weight. Formulating ratio herein is 39 parts of the thermoplastic resin (the acrylic-based polymer) and 23 parte 
of the tackifier (the rosin resin) based on 1CX) parts of the solid plastidzer {resorcinol t3is[di(2,6-dimethylpheny1)phos- 
phateD. 

25 (0916] The above-descrbed thenmally- and pressure-sensitive adhesive was coated on a t>aGk surface of a PET film 
in which there is formed the ink-absorbirig layer 2 obtained in the above-described step (1 ) using a t>arooater so that a 
coating amount after drying becomes 1 2 g/m^. followed by c*7ing at 40'C for 2 minutes to obtain a recording sheet N2D. 

(6) Recording sheet N2E 

so 

(09171 The water-based enxilsion of an acrylio-based polymer (2-e(hy1heKytacrylate^e1hy1melhacryfate-acryltc acid 
copolymer having a glass transitton temperature Tg of 25*C) which is a thermoplastic resin and the water dispersion 
I'quid of a rosn resin as a taddfier (E-625 manufactured by Arakawa Kagaku Kogyo. Ltd.) were added to a water dis- 
persion liquid of trimethylhydroquinone diacelate obtained in the (6) of the ExarTiple N1. folowed t>y agitating until 

35 attaining to become homogeneous to dbtain a water-t>ased coating liquid having the solid concentration of 52% by 
weight. Formulating ratk) herein is 39 parts of the thermoptestic resin (the acrylio-based polymer) and 23 parts of the 
tackifier (the rosin resin) based en 100 parts of the solid piasticizer (trimectiylhydroquinone diacetate). 
(0918] The above-descrbed themiaiiy- and pressure-sensitive adhesive was coated on a back surface of a PET fflm 
in which there is formed the ink-absorbing layer 2 obtained in the abave<f escrtied step (1 ) using a barooater so that a 

40 coating amount after drying becomes 1 2 g/m^. folowed by drying at 40'C for 2 minutes to obtain a recofding sheet N2E. 

(7) Recording sheet N2F ' \ 

(0919] The wmter-based emulsion of an acrytic-tiased polymer (a-sthylhaxylacrytate-methytmelhacrylBta-acrylic add 
45 copolymer having a glass transftnn temperature Tg of 25^*0) which is a thermoplastic resin and the water dispersion 
Iquid of a rosin resin as a tackifier (E-625 manufactured by AraKawe Kagaku Kogyo^ Ltd.) were added to a water dis- 
persion liquid of 3A5-trimethylcatechol diacetate obtained in the (7) of the Example foUowed by agitating until 
attaining to become homogeneous to obtain a thermally- and pressLre-sensitive adhesive having the sold concentra- 
tion of 48% by weight. FioriT^jlating ratio herein is 39 parts of the thenrxjplaslk; resin (the acryic-based pdymeO and 
50 23 parts of the tadofier (the rosin resin) based on 100 parts by weight of the solid piasticizer 0.4.5-trimethylcatechol 
diacetate). 

[0920] The above-descri>ed themnally- and pressure-sensitive adhesive was coated on a t>dck surface of a PET f Bm 
in which there is formed the ink-absorbing laver 2 obtained in the above-descriaed step (1 ) using a barcoater so that a 
coaling amount after drying becomes 1 2 gAnr. fbllowed by drying al 40*C for 2 minutes to OtTtain a recorcf ng sheet N2F. 

55 



114 



EP09a0182 A1 



Comparative Example N1 

(1) Recording sheet N3A 

[0921 ] There were mixed 100 parts of dicydohexytplithatate (a melting point of 65^C) as a sold plastictcer. 15 parts 
of an arionic surfaoe active agent (an ammonium saH of a polycaitxBcylic add) as a djepersant. and 80 parts of water, 
and those were cmshed using a ball mil until attaining to an average partlde diameter of 2.2 pim to obtain a water dis- 
persion Tquid of dicydohaxylphthalale. 

(0982] The water-based emulsion of an acrytio-based polymer (2-ethy4hexylacrylate-styrene-acrylc add copolymer 
having a glass transition temperature Tg of IS'C) which is a thermoplastic resin and a water-based emulsion of a ter- 
pene resin which is a tacMfter (R-1050 manufactured by Mbsuhara Chemical, Ltd.) were added to the water dispersion 
Hquld of dlcydohexyt)hlhatate. followed by agitating until attahiing to a uniform liquid to obtain a thern^ty- and pres- 
sure^ensrtive adhesive having a solid oonoentratian of 52% by weigiit. Formulating ratio heren is 26 parts of the ther- 
moplastic resin (the acrylic-based polymer) and 1 7 parts of the tacWfier (the terpene resin) based on 100 parts of the 
solid plast'cizer (dicydohexyfphthalate). 

[0923] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
In which there Is tbrmed the Ink-absoibing layer 1 obtained In the above-described step (1) of the Exarrple N1 using a 
ban»ater so that a coaling amount after drying beoomes 12 Qfn?, tolkmed tiy drying at 40»C for 2 minutes to obtain a 
recording sheet N3A. 

(2) Recording sheet N3B 

[0924] The water-based emulsion d an acrytlc-basod polymer (2-ethylhe3cylacrylate-metfiy^olhaGryiato-acryfic add 
Gopdymer having a glass transition lenTperature Tg of 25*C) which is a thermoplastic resin aid a wafer-based disper- 
sion riquid of a rosin resin which is a tackifier (E-62S manufedured by Arakawa Kagaloj Kogya Lid.) were added to the 
water dispersion Uqukl of dicyclohexytphthalate obtained in the aboveKlescrt}ed step (1). followed by agitating unti 
attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive having a solid concentration of 48% 
by weight F=6rrTijlating ratio herein is 39 parts of the thermoplastic resin (the acrylic-based polymer) and 23 parts of the 
tackifier (the rosin resin) based on 100 parts of the sdid prfasticizer (dicydohexy^hthalate). 

[09251 The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PETfikn 
in which there is formed the ink-absorbing layer 2 obtained in the at>ove-descrit)ed step (1) of the Exarr|3le N1 using a 
barcoater so that a coating amount after drying beoomes 12 g/hi^, tolkiwed by drying at 40*C for 2 minutes to obtain a 
recording sheet N3a 

Comparative Exanple N2 

(1) Recording sheet (M4A) 

[0926} A hot-melt type adhesive (MU74 manufectured by Kbnishi) as a hot-melt layer %vbs ooHtad on a back si^face 
of a PET film in which there is formed the ink-absorbng layer 1 obtained in the above-descrbed step (1) of the Exanple 
N1 by sprey-ooaling GO that a ooatngannount after drying becomes 12g/^toobtain a recordirx) sheet N4A 

(2) Recording sheet (N4B) 

[0927] A hot-melt type adhesive (MU74 manuiactured by Konishi) as a hot-melt layer was coated on a back sirface 
of a PET film in which there is formed the ink-absorbing layer 2 obtained in the above-descrbed step (1 ) of the Exarrple 
N2 by spray ooaling so that a coatng amount after drying becomes 1 2 g/^ to obtain a recording sheet hMB. 

Evaluation test . 

[0928] In re)atx>n to the recording sheets obtained in the Examples and Conparative Examples, a variety of properties 
were evaluated according to the fdlowing methods. Evaluation results are shown in Tade 1 7. 
[0929] Using an Ink-jet printer (BJC-420J manufactured by Cannon, Ltd.). cotoring materials such as Cyan. Yelow, 
Magenta, and Bladi were all over printed, respectively on the recofding sheets obtained in the Examples and Conpar- 
ative Exanples to form a recording picture imaga 
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(Ink-absorbino ability) 

[Q930] After printino. a PPC copy pafier was placed on a prrrted portion for every determined time, and ttte loading 
(250 Q/cnrr^ was charged on the copy paper fx 10 seconds. After peeled off the oopy paper, the presence or the 
5 absence of ink-nx)ving to a t>ack surlace was visually observed, and ink-absortsing ability was evaluated tiy a time of 
period mtil the ink-rrvTVOTB to a beck surface does not fc>eoome ot>6erved. 

(Printing ab'lity) 

10 (0931 ] A printing corKfilion was visually equated according to the follomng standards, 
p: Printing portion is uniform. 

a: Unevemess is sligfitly observed in the printing portion. 

15 

x: Unevenness is rernartet)ly observed in the prMng ponk)n. 
QNakBT immerskin test) 

20 [0932] After having immersed the printing portion in water of 30*C for 1 minute, it was ver1k:ally raised, and ci-ied by 
suffidentty removing water. After fiaving dried, a printing condition was visually evaluated aocording to the following 
standaida. 

o: Printing portion is conpletely remained. 

2S 

a: Blot is observed in tt>e printing portion, 
x: Printing portion is not remained. 
30 (Adhesive strength) 

[0933] Recording sheet obtained was cut into the size of wkfth ol 25 mm and length of 1 25 mm to prepare test pieces. 
The test pieces were heated at 140*C for 30 seconds (in the recording sheets N1B, N1F. N2B, and N2F. 160*0 for 30 
seconds) to produce tackiness, and stuck on a glass plate [Micro Slide Olass *Whita Qreen Polish" manufactured k)y 
J5 Iwaki Glass. Ltd.]. (bllowed by sticking through compressing with a rubber roil by making one round traverse wNle k>ad> 
ing the weight of 2 kg. The test pieces were placed at an atmosphere of 23*C and 50% RH for 1 day, and then an adhe- 
sive force was measured at a tensile speed of 300 mnVtniruite and peeling angle of 1 80* using a tensile tester (Tensilon 
UCT-5T manufactured by Orientech. Lid.}. 

40 (Bkxidng resistance) 

[0934] Respective ink-abeorting layers of 4 layers of the recording sheets in which a pkrtu^e image is not recorded 
were laminated with a delayed-tack layer at the loacing the weight of SCO g^cm^ and under an atmosphere of 50*C for 
24 hours to evaluate tslocking resistanoa according to ttia folkiwing standards. 

5: Itwaspeeled without a peeling resistance. 

4: It was peeled while sightiy sounding when being peeled. 

so Z: It was peeled while continuously sounding wfien being peeled. 

2: F^reasure-eensilive adhesive layer was partially left on a fflm surface when beAaq peeled. 

1: It was rvt peeled by blocking. 

55 
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Table 17 



PS 







lAA 


PA 


WIT 


AS 


BR 


Example N1 


Recording sheet NIA 


3 minutes 


o 


o 


1250 


5 


Recofding sheet NIB 


3ininutea 


o 


o . 


itap 


5 


Reconding sheet NIC 


3 minutes 


o 


o 


950 


5 


Recording sheet N10 


3 minutes 


o 


o 


930 


5 


Recoiding sheet N1 E 


3 minutes 


o 


o 


880 


5 


Recording sheet N1F 


3 minutes 


o 


o 


840 


5 


EsamplaNS 


Recoiding sheet N2A 


<t minute 


o 


o 


1180 


5 


Recoiding sheet N2B 


<1 minute 


o 


o 


1050 


5 


Recofding sheet N2C 


<1 minute 


o 


0 


950 


5 


Recoiding sheet N2D 


<1 minute 


o 


0 


1030 


5 


Recording sheet N2E 


<1 minute 


o 


0 


650 


5 


Recording sheet N2F 


<1 minute 


o 


o 


920 


5 


Connporative Exanple N1 


Recording sheet N3A 


3 minutes 


o 


o 


960 


2 


Recording sheet N3B 


3 minutes 


o 


o 


850 


2 


Connparalive Exanple N2 


Recording sheet N4A 


3 minutes 


o 


0 


550 


1 


Recording sheet N4B 


3 minutes 


o 


o 


480 


1 



90 10935] In the Table 1 7. abbreviations are as follows. 



lAA: 


lnk-absort3ing ability 


PA: 


Printing abiSty 


95 




wm 


Water immersion test 


AS: 


Adhesive strength (g^Smm) 


40 BR: 


Blodang resistance 



[0936] From the results of the Table 1 7. It is oonf trmed ttiat the recording sheets obtained In the Examples are excel- 
lent in the ink-absorbing ability, printing ability, water resistance, and t)loddng resistance, and a sufficient adhesive force 
can t^e obtained ijy thermaly activating. On the other harxi. atthough the recording sheets obtained in the Comparative 
45 Examples is excellent in the ink-absoibing abiity. pdnthg abiity. and water resistance, a btoddng resistanca is unprac- 
tically low. 

Preparation Example Ol 

90 (Preparation of a water dispersion Tiquid 01 of a solkl plasticizar) 

{0937] There were mixed 100 parts by weight of bis(ci3<3,3.5-trim6thYlcyciohexy1)phthalat6 (a melting point: 93*C) 
and 1 5 parts by weight of an anionic surface active agent {an ammonium salt of a polycarboxylic ackj) as a cf spersam. 
and 60 parts by weight of water, and those were crushed using a IxUI mill until attaining to an average partk:le diameter 
95 ol 2.2 ^m to obtain a water disperskxi liquid (the water diversion f quid Ol of a sold plasticizer) of bis(ct8-a.3.S-trimeth- 
ylcydohexyl) phthalata 
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Preparation Exannpla 02 

(Preparation of a Mter dispaision liquid Q2 of a solid plastidzar) 

10938] TTiere ware mixed 100 parts by weigfit of reaordnol bis[di(2,6-dimethylphenyl}ph06phate] (a melting point: 
95'C) and 15 parts by weight of an anionic eurfaoe active agerrt (an ammonium aatt of a polycartsoxyllc acid} aa a dis- 
persant. and 80 parts by weight of water, and those were crushed using a ball mill untl attaining to an average parttde 
diameter of 2.6 }im to obtain a ¥water dspersion liquid (the water dispersion Pciuid 02 of a solid plastidzar) of resordnoi 
b«8[di(a6^imethy1pheny<)ph06phate]. 

Preparation Example 03 

(Preparation of a water dispersion liquid OS of a solid plasticizar} 

[0939] There were mixed 100 parts by weight of trimethylhydroquinone diacetate (a motting point: IDQ^'C) and 15 
parts by weight of an anionic sutace active agent (an ammonium aalt of a polycartoxylic acid) as a dispersant and 80 
parts by weight of water, and thoaa were crushed using a bail mil until attaining to an average particle diameter of 2.2 
|im to obtain a water dispersbn liquid (the water dispersion liquid 03 of a soM plastidzsr) of trimethylhydrcx^iinone dia- 
cetBtei 

Preparation Exarrple 04 

(Preparation of a water dispersion liquid 04 of a sdid plastidzer) 

(0940] There were mixed 1 00 parts by weight of dicyclohaxylphthaJate (a meHing point: 65»C) as a sold plastidzer, 
1 5 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a cf spersant, and 
80 parts by weight of water, and those were crushed using a kul mill until attsinir^g to an average part'da diameter of 
2.2 |im to obtavi a vMiter dispersion liquid (the %vater dispersion fiquid 04 of a solid plastidzer) of dicydohexy^^hlhalate. 

Example 01 

10941 ] A water-based emulsion of an acrylic-based polymer (2-ethylhexylaaytate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 25*0) which is a themioplastic redn. a water-based errUsion of a terpens resin 
which is a taddfiar. and water were added to the water dispersion Squid of bis(cis-3.334rtmethylcyclohexyf)phthalate 
and resordnol bis[di(2.6-dimethylphenyl)phosphate] which are virater dispersion liquids 01 and 02 of a solid plastidzer 
prepared hereinabove in sdid content ratio of 50:50 t>y weight, followed by agrtating until attaining to a uniform I'quid to 
obtain a thermally- and pressure-eensttive adhesive having a solid concentration of 47% by weight. Formulating ratio 
herein is 1 7 parts weight of tiie thenmoptastic resin (the acrylic-based pdymer) and 26 parts tay wdght of the tackflier 
(th terpene resin) based on 100 parts by weight of the solid plastidzer. 

[0942] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on one surface of a polyvi- 
nytcNorlde^de shrink fim having the Ihidciess of 25 i&m udng a baixxxrter so that a coating anuMjnt after drying 
t>ecome8 1 0 gAn^. followed by drying at 40"C for 2 minutes. The film was cut into the width of 7 cm and the length of 29 
cm, and it %vas cytindrically fonmad so that a pressure-sensitive adhesive layer is situated Inside and Ixrth edges are 
adhered aadi other by an adhesive to obtatn a shrink lat>el. The shrink label was temporarily fixed at a position of an 
outside of a polyethylene terephthalate-made bottte (hereinafter, occasionally refen^ed to as merely TET bottle"), and 
H was placed in an oven of 100*C for 3 minutea As a result, the shrink label was able to be fixed at a deared position 
by a shrinMng force of the shrink label and taddness of the preesure-sensitive adhesive 

Example 02 

[094$I A water-based emulsion of an acryfic-based polymer (2-ethyfhexylaoryfate-8tyrene-acryf ic acid copolymer hav- 
ing a glass transitksn temperature Tg of 25*C) which is a thermoplastic resin, a water-based eruision of a terpene resin 
which is a tadofier. and water were added to the water dispersion iquid of bis(cis-3.3.5-trtmethyk:ycfohexyf)phthalate 
and trimethylhydroqutnone dtaoetate wNdi are the water cf spersfon liquids Ol and 03 of a solU plastidzer prepared 
hereinabove in solkJ content ratfo of 50:50 by weight, fo&owed tsy agitating unti attaining to a irifbrm Kqiid to obtain a 
thermally- and pressure-sensitiv adhesive (a thermoplastic reein compoaition) having a sofid ooncentratfon of 50% by 
wfdght F=ormu!ating ratio herein is 17 parts by wdc^ of the thernmptastic resin (the acrylic-based polymer) and 26 
parts by weight of th tadofier (the terpene resin) based on 1 00 parts by weight of tha sdid plastidzer. 
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10944] The thermaUy* and pressure-sensHive adhesive prepared hereinabove was coated on a surface for prirttino of 
an poJyethyfene-made ehrinkf i!m having one printed surface and the thickness of 30 urn by gravure coating in a stripe- 
eiata of the width of 1 nr¥n-intervaJ. tollowed by drying at 40**C. Th film was cut into the width of 7 cm and the length of 
29 cm. and it was cyiindricalty formed so thai the thermally- and pressure-sensitive adhesive layer is situated inside and 
5 both edges are adhered each other by heat seating to obtain a shrink label. The shrink was ternporarify fixed at a 
position of an outside d a PET bottle, and it was placed in an oven of for 3 minutes. As a rasuH. the shrink label 
was able to be fixed at a desired position by a shrinking force of the shrink label and taddness of the pressure-sensitive 
adhesiva 

10 E)cample03 

(0945] A water-based emulsion of an acrylic-based polymer (2-ethyth^aaytate-styrene-acryllc acU copolymer hav- 
ing a glass transition tenperature Tg of 25'C) which is a thenroplastic resin, a water-based emulskin of a terpens resin 
which is a taddfier. and %vater were added to the water dispersion liquid of bis(cis-3.3,5-trimethy1cyclohexyl)phthalate. 
15 resordnd bis[di(2.6-dimethy|Dheny0phO3phate]. and trimethylhydroquinone ciacetate which are the v^ter disperBion 
liquids 0V03 of a soW plasticizer prepared hereinabove in solid content ratio of 35:35:35 by weight, followed by agi- 
tating until attaining to a untlbrm liquid to obtain a thermally- and pressure^enstttve adhesive (a thermoplastic resin 
composition) having a solb concentration of 48% by weight. 

10946] Formulating ratio herein is 17 parts by weight of the thermoplastic resin (the ai7y(io-t>ased polymer) and 26 
20 parts by weight of the taddfier (the terpene resin) baaed on 100 parts by weight of the solkl plasticizer. 

(0947] The thermaly- and pressure-sensitive adhesive prepared hereinabove was coated on opposite surface of a 
surface tor printing of an polyethytene-made shrink fflm having one printed surface and the thidoiess of 30 irni by gra- 
vure coating in a dot-state, fallowed by drying at 40* C. The film was cut into the wkith of 7 cm ard the length of 29 cm, 
and it was cylindrlcally formed so thiat the thermally- and pressure-sensitive adhesive layer is situated inside and both 
25 edges are adhered each other by heat sealing to ot^in a shrink label. 

(094a] The shrink label vwas tenporarily fixed at a position of an outside of a PET bottle, and rt was placed in an oven 
of 1 20*C for 3 minutes. As a result, the shrink label was able to be f bead eA a desired position by a shrinking force of the 
shrink Ic^el and tackiness of the pressure-servitive adhesiva 

30 Example 04 

(0949] A water-txased emulsion of an acrylic-based polymer (2-ethythexylaay1ate-styrene-acrylic ackJ copolymer hav- 
ing a glass trar«ition temperature Tg of 25*C) which is a ttTcrmoplastic resin, a water-based emulskm of a terpene resin 
which is a taddfier. and water were added to the water dtspersion liquid of bi8(d&-3.3.5-trimethylcydohaxyl}phthalata. 

X resordnd bi5ld(2, Wimethyfphenyl)phosphate]. trimethylhydnoquinone diacetate. and dfcydohexyl phthalale which are 
the water dspersion Ik^uids 01-04 of a solid plasticizer prepared hereinabove in sdid content ratio of 30:30:30:10 by 
weight folowed t)y agitating unti attaining to a uiKorm lK|uid ta obtain a thermally- and preesure-sensitive adhesive (a 
thermoplastic resin composition) having a sdid content of 46% by weight. Formulating ratio herein is 1 7 parts by weight 
of the thernrnplastic resin (the acryfic-based pdymer) arvj 26 parts by weight of the tack^ier (the terpene rasin) based 

40 on1 00 parts by weight of the sdid plasticizer. 

[0960] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surtace fbr printing of 
an polyethytene-made shrink fikn having one printed surface and the thldoiess of 25 |im by gravure coating at 1 m^- 
portion alone in a range of the width of 7 cm and the length of 29 cm, foltowed by dryuig at 40*C The film was cut into 
the width of 7 cm and the length of 29 cm, and K was cyiindricaily formed so that the therrfialty- and pressure-serstive 

45 adhesive layer is situated inside and both edges are adhered each other by heat sealing to obtain a shrink label The 
shrink label was temporarily fixed at a position dt an outside of a PET bottle, and H was placed in an oven of 1 20'C for 
3 minutes. As a result the shrrk label was able to be fixed al a desired position by a shrinking force of the shrink label 
and taddness of the thermally- and pressure-sensitive adhesive. 

59 Comparative Example 01 

(0951 ] A pdyvtnylchloride-nf»de shrink «lm having the thidciess of 25 um was cut Into the width of 7 cm and the 
length of 29 cm, and it was cyiindricaily formed so that both edges are adhered each other by an adhesive to obtain a 
shrink label. The shrink \abe\ was temporarily fixed at a position of an outside of a PET bottie. and it was placed in an 
55 oven of 100*C tor 3 minutes. As a resUt the shn'nk label was able to be fixed at a desired position by a shrinking force 
ol the shrink label. 
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Comparative Exannple 02 

C09S2] A polyelhy!ene-nBde shrink fikn having on printed si^toce and the thickness of 30 |im was cut into the wdth 
of 7 cm and the length of 29 cm, and it vwascylindrically farmed so that a printed eurtace becomes inside and both edges 
are adhered each other by heat-sealing to obtain a shrink label. The shrink label was tenporarily fixed at a position of 
an outside of a PET bottle, and it was placed in an oven of 120*C for 3 nrinutos. As a result the label was able to be 
rtxed at a desired position by a shrbiMng force of the sTirlnk label. 

Comparative Example 03 

109631 A water-based emulsion of an acrylio^Mised polymer {2-etfiylhexylacryfate-rtyrene-acrylic acid copolymer hav- 
ing a glass translttan tenperature Tg of 2S*C) wWch is a themwplastlc resin, a water^sed enniston of a terpene resin 
which is a tackifier. arrJ water w«^b added to the water dispersion I'quid of dicydohaxyl phthatata (the water dispersion 
liquid 4 of a solkJ plastidzer) prepared hereinabove, followed by agitating until attaining to a uiifonn iqud to obtain a 
thermally- and pressure-sensitive adhesive having a solW concentration of 50% by weight. Formulating ratio herein is 
17 parts by weight of the thermoplastic resin (the acryfio-based polymer) and 26 parts by weight of the tacKitier (the ter- 
pene resin) based on 100 parts by weight of the solid plastidzer (dicyctohexyl phlhaiate]. 

10954] The thermaly arxJ pressure-sensitive adhesive prepared hereinabove was coated on a surface far printing of 
an polyvinylchloride-made shrink film having one printed surface and the tNcfcness of 25 lun using a barooater so that 
a coating amount after drying becomes 1 0 Qfvn^. fallowed by drying at 40*C far 2 minutes. The 1 im was cU into the wkith 
of 7 cm ard the Iwigth of 29 cm, and it was cyf ndrically formed eo that the thern^lly- and preesure-sensilive adhesive 
layer Is situated inside and both edges are acrered each other by heat seating to obtain a shrink label. 
(095S] The shrink label was tenporarily fixed at a position of an outside of a PET bottle, and it was placed in an oven 
of 100»C for 3 minutes. As a result, the shrink label was able to be fixed at a dasirad position by a shrinking force of the 
shrink label and tackiness of the presaure^ensitive adhesive. 

Performanoe test 

(transparency) 

[0966] A PET bottle on wrtch a shrink label is stu* was placed under an atmosphere o1 23*C and 60% RH. and trans- 
parency was visually evaluated after 1 day. 1 month, and 3 months. ResUts are shown in Table 18. 

(Adhesive proper^ 

109571 There was repeated 10 times a cyde test that a PET bottie on which a shrink label is stuck vias placed under 
a conditfan of -5-C for 10 hours, a condition of 23'C and 50% RH far 10 hours, a condition o* 40-C and 80% RH for 10 
hours, a oondHion of 23*C ard 50% RH tor 10 hours. The presence or the absence of fall of the label was cofiirmed. 
and the absence of tell was evaluated as V, and the presanoe of W was evaluated as Resiits are shown in Table 
18. 



Tablets 





Transparency 


Adhesive property 




After 






iHiay 


1 -month 


3*months 


o 


Exarrple 01 


Trans. 


Trana. 


Trans 


o 


Exanrple 02 


Trans. 


Trans. 


Trans 


o 


Example 03 


Trans. 


Trana 


Trans. 


o 


Exanple 04 


Trans. 


Trans. 


Trans 


o 


Comparative Example 01 


Trans. 


Trans. 


Trans. 


X 


Comparative Example 02 


Tran& 


Trans. 


Trana 


X 


CoiTf)arativ6 Example 03 


Trans- 


Opaque 


Opaque 


Y 
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[0958] In the Table 18. Trans, means 'transpaierti". 

[0959] From the resUls of the Tkble 18, It Is evident that the labels In the Comparative Examples 01 and Q2 were not 
able to follow deformation by a change ot surroundngs, and dropped. In the label f the Goniparative Example 03. the 
solid plastidzer changed to 'Opaque** by recrystallization after 1 month, and the printing portion became Indistinct and 
it dropped by decline of adhesive strength. On the other hand, the lat>els of the Examples 0104 maintained a high 
tran^reiKy even after 3-months arKl. did rxit also drop without decline of adhesive strength. 

Example Pi 

[0960] 2-liter reaction vessel equipped %vith an. agitator, a reflux condenser, a dropping funnel, a tube for introducing 
nitrogen, and a thermometer was charged with 219 parts by weight of isoprofiylalcohol (hereinafter, abtxevtated to 
"IPA*^* and 0.62 part by weight of azoblslsobutyronltrlle (hereinafter, abbreviated as "AIBN") was added while agitating 
to c£s&olve, followed by fieating to 80*C. As copolymerizable companents. there were mixed 135.7 parts by weight of 
methylmethacrylate (fJiAA), 66.3 parts by weight of n-butyiaorylate (BA). 7.39 parts by weight of acrylic acid (AA), 4.94 
parts by weight of 3-methacryfoxypropy( trimethoxy silane (A- 174 manufactured t)y Nifion Unicar, Lid.), and 12.3 parts 
by weight of an a-(3-fnethaory(oo(ypropyl]polydimethyl6iloxane (FM-0711 manufactured by Chisso. Ltd.). followed by 
adding dropwtea Into the reaction vessel using the dropping finnel over approximately 4 hours. After the oorrpletion of 
the drop«vise addition. 0.25 part by weight of AIBN which is an additional catalyst was dissolved in 25 parts by weight 
of IPA. and it was added dropwise into the reactfon vessel, and reaction was further continued for 2 hours. 
[0961 1 After the completion of the polymerization. 6.95 parts by weight of 25 wt%-aqueou8 ammonia was added into 
the reaction vessel, and 705 parts by weight of water was added dropwise into the reaction vessel over approximatBly 
2 hours while agitating to emulsify. 

[0962] After being einjlsified. a desired water-based resin oonposition was obtained bf evaporating IPA using a 
rotary evaporator. In the water-tnsed resin composition, solid content was 40% by weight. 

Example P2 

[0963] The same polymerization reaction and emulsifying were canied out ss in the Exarrple P1 except that the 
amount of n-butytacrylate was changed to 74.0 parts by weight and the aaxsiint of the a-(3-methacry1ax>propyf)poly- 
dimethylsiloxane (FM*071 1) was changed to 24.7 parts by weigN b» copdymerizable components to obtain a water- 
based resin composition. 

Example P3 

[0964] The same potymerization reaction and emulsifying were carried out as in the Exaniale P1 except tiiat the 
amount of rhbutytecryiate wbs cfianged to 49.3 parts by wei^ and the amount of the a (3-methacryk3Kypropyl)poly- 
dlmetiiylsiioxane (FM-071 1) ¥vas changed to 49.3 parts by weight as copotymerizat>le components to obtain a water- 
based resin composition. 

Example P4 

[0965] The same potymerization reaction and enulsjfying were carried out as in the Example PI except tfiat n-buty- 
lacrylate was not employed and the amoum of the Gt-(3-methacryfoxypropyl) polydimethylsilaxane (FM-0711) was 
char\)ed to 98.7 parts t^y weight as oopolymarizable components to obtain a water-tnsed resin oarrposition. 

Example P5 

[0966] The same potymerization reaction and emulsifying were carried out as in the Example PI except that 12.3 
parts t^ weight of the a-(3-methacryloxypropyl)polydim8thyl siloxane (FM-0725 marufactured by CNsso, Lfcl.) was 
employed in place of FM-071 1 as copolymerizatile components to ot^tain a water-t>ased resin oorrposition. 

Example P6 

10967] The same polymerization reaction and emulsifying were carried out as ri the Example PS except that the 
amount of n-butylacrylate was ctunged to 74.0 parts tiy weig^ and the amouit of the a-(3-methacry1axypropyt)poly^ 
dimethylsiloxane (FM<I72S) was changed to 24.7 parts by weigH as copdymerizable components to obtain a water- 
tMised resin composition. 
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Example P7 

[0968] TTia same polymerization reaction and emulsifyirfg were carried out as in the Example P5 except that the 
amount of n-butylacrytate was changed to 49.3 parte by weight and the amount of the a-(3-methaaytQxyprGpyl)poly- 
dimethyteiloxane (FM-OTZS) was changed to 49.3 parte by weight as copolymerizable components to obtain a %veter- 
baeed resin oompoeition. 

Example P8 

[0969] The same polymerizatioh reaction and emulsifying were carried out as in the Example P5 except that the 
amount of rhbutytacrylate was not employed end the amount of the a-(3-mettuicrylQxypropyQ pdydimethvfsilQxane 
(FM-0725) was changed to 98.7 pans by weight as copoiymerlzable components to obtain a water-based resin compo- 
sition. 

Example P9 

[0970] Tlte same polymerization reaction and emuteifying were carried out as In the Exanple PI except that 12.3 
parts by weight of a polymethyl(3-m0thaor/)oxypropyl)silQxana (F3-009-06 manufactured by Nihon Unicar. Ltd.) was 
errv^loyed in place of the f=M-0711 as copolymerizable components to obtain a water-based resin composition. 

Comparative Example Pi 

[0971 ] The same polymerization rraction and emulsifying were carried out as in the Example P 1 except that 3-meth- 
acryloxypropyl trrnethoxy silane (A*174] vias not empioyed as a copolymerizable component to obtain a water-based 
resin composition. 

Comparative E)campla P2 

[0972] Tha same polymerization reaction and emulsrfying ¥we earned out as in the Example PI except that the a- 
(3-methacrytoxypropyO polydimethylsjioxane (FM'071 1) was not employed as a copolymerizable component to obtain 
a water-based resin corifpoeilion. 

Comparative Example P3 

[0973] The same polymerization reaction and emulsifying were carried out as in the Example P9 except that the 3* 
methoaytoxypropyl trimethoKy silane (A-174) was r>ot employed as a copolymerizable component to obtain a water- 
t>a6ed resin corrpoeition. 

Comparative Exanrpia P4 

[0974] The same pofymerization reaction and enxjlsifytng were carried out as in the Example PI except that the 3- 
methaayloxypropyl trimethoxy silane (A-174} and the a-<3-methacry1oxypropyl} polydimethytsiloxane (FM-0711) were 
not employed as copolymerizable conponents to obtain a water-lMised resn conpositicn. 

[0975] Conpositian of the water-based resin oorrpositiors obtained in the Examples P1-P9 and the Ccxnparative 
Examples PI -P4 was collectively shown in Table 1 9. 



122 



EP 0 989 162 A1 

Table 19 




123 



EP0M9ie2A1 



(Formulation of a water-based coating) 

[0976] From the water-based resin corrpoaitiona obtained in the Exanrples P1-P9and the Comparative Examples PI- 
P4. a water-based coating agertt was obtained according to the fonmdation shown 'm Table 20 desafaed below. 

5 



Tat)le20 



Titanium oxide(R630 manufactured t>/ Ishihora Sangyo) 


31.34 parts by weight 


Hydroxyethyl cellulose (8P600 manufactured by Daicel Kagaku Kogyo) 


0^7 parts by weight 


Oeionized viater 


7.73 parts by weight 


4% sodium tripolyphosphate 


3.40 parts by weight 


Detoarnng agent 


0.43 parts by weight 


Anti-bacteriai agent 


0.43 parts t>y weight 


Primal 6S0 (manufactured by Roam a Haas. Lid.) 


0.68 parts by weight 


Water-based resin composition (solid content) 


53.32 parts by weight 



20 

(Test Example) 

[0977] In relation to the water-based resin conpositiors obtained in the Examples P 1 -P9 arxi the Comparative Exam- 
ples P1-P4 and the water-based coating agents, performanoe ewaluations were carried out as described belCMf. 

25 

1. Water resistance test 

I097S] \A^ar-based resin corrposition In which the sold comant was adjusted to 20% by weight was coated on an 
acrylic resin plate using a Na 12 barcoater. and it was dried tsy curing at lOS'^C for S minutes. After that, the acrylic resin 
$0 plate was immersed in a water tank at 20^C for 7 days to visually evaluate a change in a coating layer. 

@: no changed, o: partially whitened, a: «vhitened. x: no coating layer (dissolved) 

2. Hot water reeistanca test 

S5 

[0979] Water 4)a8ed resin conposltion in which the sold content was adjusted to 20% by weiflN coated on an 
acrytic resin plate using a Na 1 4 barooatar. and it was cft-ied by curing at 1 0S'C for 5 minutea After that, the acrylic resin 
plate was immersed in a water tank at 80*C for 2 hours to visually evaluate a change in a coating layer. 

40 @: no changed, o: partially whitened, a: whitened, x: no coating layer (dissolved) 

3. Solvent resistance test 

[0980] In raiatnn to a coating layer farmed on an acrylic resin plate likewise prepared as in the water resistance test. 
.45 a njbbing test was conducted using a cotton swab containing methanol. TTiere was measured the number of times 
requiring until dissolving of a coating layer. 

4. Adhesksn test 

50 [0S81] Water-based resin conposltion in which the sdidcoriterit was acfusted to 20% 

yethylene terephthalate plate (a PET plate) using a Na 14 barcoater. and it was dried by curing at 105*C for 5 minutes. 
After that a aoss-hatched test was conducted using a cellophane tape in relation to the PET plate to visually eiraluate 
a residual condition of the coating layer. There Is shown the nunt>er of residbal coating layer in 100 pieces. 

35 5. Weatherability test 

[0982] The water-based ooeiting agent which is modified into a water-based coating composition was coated on an 
aluminum plate using the No. 12 barcoater, followed by drying by curing at 105"^ for 5 minutes to prepare test pieces. 
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The test pieces were set in a QUV aocelerating weatherabilHy test machine, an acoel 8 rating vveatherabilit/ test was 
conducted for 1500 hours, and gloss retention ratio was quantitatively measured with a gloss meter. 

6. Staining resistance test 

[0983] TTie same pieces as in the weatherabilrty test were placed in an outside to conduct a natural exfiosure test far 
1 month, and staining conditions were visually evaluated. 

(g): no stained, o: partially stained, stained, x: deteriorHt'on in the coating layer . 
10964] Results in the atx>/e tests are shown in Table 21 . 
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[0986] From the Table 21 , the >A^er-ba6ecj coating agents in the ExampleG P1 -PB are more excellent in water resist 
ance. solvent reastanoe. and adhesion, and also in weatherabclity and staining resistanc . On the other hand, the coat 
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ing aoent in the Conparafive Example P2 is poorer In vveatherability and staining resistance and ttie coating agents in 
the Comparative Exanplee P1 and P3 is partloiarly poorer in vwater reeistanoe. solvent resistance, and adhesion. 

. Preparation Example Ql 

Synthesis o1 a copolymer (Polymeric dispersant] tor a shell component 

(0986] 2-liter reaction vessel equipped ¥nth an aQitator. a re^lux condenser, a dropping funnel, a hsbe for introducing 
nitrogen, and a thermpmeter was charged with 220 parts tjy weight of isopropylaJcohol (hereinafter, abbreviated to 
'IPA->» and 2.6 part by weight of azobisisobutyronitrile (hereinafter, abbreviated as "AIBNT was added while agitating 
to dissolve, tolowed by heating to WC. As oopdymerlzaWe components, there were mixed 137.5 parts by weight of 
methylmethacrylate (hereinafter, abbreviated as 'MMAl. 75.0 parts by weight of n-butylacrylafe (hereinafter, abbrevl- 
ated as "BA"), 25.0 parts by weight of acrylic acid (hereinafter, aftibreviated as 'AA'). and 12.5 parts by weight of Blem- 
mer PE200 (manutactured by Nihon yushi). followed by adding c^opwise a mixture of the copolymerizatiie components 
into the reaction vessel using the dropping funnel over approximately 3 hours. After the con^pletion of the dropwise 
addition. 1 .0 part by weight of AlBN which is an additional catalyst was dissolved in 26 parts by weight of IPA, and it was 
added dropwise Into the reaction vessel, and reaction was further continued tor 2 hours. After the conpletlon of the 
polymerization. 23.6 parts by weight of 25 wt%-aqueous ammonia was added into the reaction vessel, and 875 parts 
by weight of water was added dropwise into the reaction vessel over approximately 1 hour while agitating to emulsify. 
After having been emulsified, a desired shell component was obtained by evaporating im using a rotary ev^ralor. In 
the.shel component (a polymeric dispersant). solid concentration was 28.5% by weight, and Tg (a calcuteited value) 
was 35*C 

Preparatbn Examples Q2-07 

[098T] The same preparation was li«Mse oonducted as in the Preparation Exanple Ql except that monomer com- 
position as shewn in Table 22 was applied to synthesize a copolymer for shell components (a polymeric dispersant). 



Table 22 



Copolymer tor shell components 




Preparation Example 




Ql 


Q2 


Q3 


Q4 


Q5 


06 


Q7 


Monomer conposKon {pari by 
weigN) 
















MMA 


137.5 


0 


37.5 


200.0 


212.5 


160.0 


250 


BA 


75.0 


212.5 


175.0 


12.5 


0 


75.0 


750 


AA 


25.0 


25.0 


25.0 


25.0 


250 


2.5 


137.5 


Btemmer PE200 


12.5 


12.5 


12.5 


12.5 


12.5 


12.5 


12.5 


Total 


250.0 


250.0 


250.0 


250.0 


250.0 


250.0 


2SO.0 


solid concentration (% by weight) 


28.5 


29.1 


29.0 


29.3 


29.1 


29.2 


29.0 


T g ("O (calculated value) 


35 


-41.4 


-24.6 


88.9 


102.1 


34.8 


35.2 



Example Ql 

Synthesis of a core/shell type water-based emulson 

[0988] 210.8 parts by weight (solid content by weight: 60.1 parts by weight) of Polymeric dispersant 2 synthesized in 
the Preparation Example Ql was dissohred in 87.9 parts by wei^^ of a detonized ¥i«ter. and then. 28.8 parts by weight 
of styrene (hereinafter, abbreviated as 'ST). 7.2 parts by weight of 2-e0iylheKy1acrylate (hereinafter, abbreviated as 
'EHA-). 24.0 parts by weight of Epikote 828 (manufactured by Yuka Shell Epoxy), arvi 0.6 part by wei^ of t-dodecyl 
msrcaptan (hereinafter, abbreviated as "TDMl were added to prepare a pre-emUsion with a homogsnizer. 
10989] Th pre-emulsion was charged in a 2-(iter reaction vessel equipped with an agitator, a reflux condenser, a 
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10 



f5 



20 



vessel attained to 60'C. a polymefwabon was '^^^^^^^ .Tu wrte bV weiflW of a deionized twter and an 
Portxrtyl H69 (manufach^ed by Nmon YUsh.. "ftlJ^J"^!^^ 
aqueous fidution in whWi 0.34 part by v«.j^oRedolC(man^^^^ 

weight of a deionized ^^^^^ S'TSS^to 6 ^Z^^adBicri zed^er and an «,ueous solu- 

in which 0.14 part by weight d to ,?S£rJS.ht of adeionired water which are arj««i- 

tion in which o.u part by weight o< f^"*^'**™*? water-based emulsion. The water-baaed 

tlonal cataly«l. and agina was !"'»»;^"22JS^oHof^ SHSJiJ by a B-type viscometer of li.Ocp. 
emulsionhasa6olidconcentralionof29%bywei9lit.pHof8.5.anavi««isiiy» «t 

Synthesis of a water-based ooatnig oomposilten 
(Storage stability tesQ 



25 



o: no chano«l 
a: sliflht incresGe in visoseity 
x: generation of grits 
30 (Adhesion test) 



minutec. . . u--i*^ «»,*wiit«ifmaratijr« tor 2*^ hours, the adhesion te«lo« 

Examples Q2-Q15 

adheaon test were conducted as In the BxBrrfAe Q1 . 
ExanplesQ16-Q21 and Conparative Ejcamp^es Q1-Q4 

cofiponents,andtharespacth«monomei««h»»rninTaU 24 were empwywi 
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[0998] Siteequently. respective water-ba&ed coating conipositions were cbtained by mbdng the respective water- 
based emiisions with a Na silicate (x»4. concentration of 30% by weight] at the silicate weight ratio with respect to the 
emulsions shown in Table 24 according to the same operations as in the Example Q1 . 

[0999] In relation to the water-based coating composition8 obtained, the same storage stability test and adhesion test 
5 %verBOonductedasin the Example Q1. 

Comparative Example Q5 

[1000] In relation to the oore^ell type water-baaed enulsion alone prepared in the Example Ql . the same storage 
to stability test and adhesion test were conducted as in the Example Ql . 

Comparative Example Q6 

(1001 ] In relation to the Na silicate alone errployed in the Example Ql . the.same storage stability test and ctdhesion 
15 test were conducted as in the Example Ql. 

Comparative Example Q7 

[1002] In a 1 -liter flask. 3.1S parte by weight of Emulgen 935 (manufactured by Kao) was dissolved in 35.0 parts by 
20 weight of a deionized water while agitating. Further. 28.2 parts by weight of ST. 7.2 parts by waght of EHA, 24.0 parte 

by weight of Epikote 828. and 0.6 part by weight of TDM were fed into a homogenizer to prepare a pre-emulsion. 

[1 003] 51 .3 parts tyy weight of a deionized water was char96d into a 2*lfter reaction vessel equipped with an agitator. 

a reflux condenser, a dropping funnel, a tube tor introducing nitrogen, and a therrrometer, followed by heating to 60"C 

while agitating. When the reaction vessel attained to 60*0. there were added dropwise an aqueous solution in wtiich 
25 0.21 part by weight of Pertxityl H69 was dissolved in 12.3 parte by weight of a deionized water, an aqueous solution in 

which 0.21 part by weight of Resol C was dissolved in 12.3 parte l3y weight of a deionized water, and the atxsve- 

descrbed pre-emulsion from the aropp'ng funnel over 3 hours to oorxiuct a polymerization. 

(1004] After the completion of the dropwise addition, aging was further continued for 3 hours and. after cooling, neu- 
trafizatiori was conducted until attaining to pH of 8.5 by 25%-aqueous ammonia to prepare core components. The core 

30 corrponents have a solid concentration of 35% by weight and pH of 8.5. 

(1006] Subsequentiy. a 2 lfter reaction vecsel equipped with an agitator, a reflux corxienser. a droppng funnel, a tUie 
for Introducing nitrogen, arxj a thermometer ¥vas charged with 171.4 parte tiy weight of the core components and 
104. 19 parte t}y weight of a deionized water, fbilowed biy heating to eO*C. When the reaction vessel attained to GO*C. 
there wrera added dropwise an a<|jeou& solution in which 0.46 part t>y weight of Perbutyl H69 was dissolved in 32.2 

OS parte by weight of a deionised water, an aqueous solution in which 0.46 part by weight of Resoi C was dissolved in 32.2 
parts by weight of a deionized water, and a mixture corrposed of 33.0 parte fay weight of MM A, 18.0 parte by weight of 
BA. 3.0 parts t>y weight of AA« arKi 1 .5 part by weigtn of Blemmer PE200 from the dropping tunnel over 2 hours to con- 
duct a polymerization. After the completion of the dropwise addition, aging was further continued for 3 hours and, after 
coding, neutraization was oonductad until atteining to pH of 8.5 by 2S%-aqueous amnvnia to obtain a water-based 

40 emulsion. The water-based emulsion has a solid concentration of 29% by weight pH of 6.5. and a viscosity by a BHype 
viscometer of 9 cp at 30^C. 

(1 006) Furtfier. according to ttie same operations aa in ttie Example Ql , ttie water-based emulsion was mixed with a 
Na silicate {x=A, concentration of 30% by wetgtit) in the mixing ratio t>y weigtit of the emulsionAhe silicate of 2:8. By mix- 
ing the Na si licate. gelation was caused. 
45 (1007] In tiie Example, since acrylic acid was added after synthesis of ttie copolynw for core components, it is 
thought ttiat acrylic acid having a slow polymerization rate Is not completely polymerized in the shell portion and a pdy- 
acrylic acid is relatively produced in a water phaae. resuHing in that a target oorefehell type structure is not formed. It is 
tfxxjght that the ennulsion becomes unstable by mixing of the Na sificate t>ecau6e of the polyacrytic add in tiie water 
.phase, resulting in that gelation is caused. 
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(Remarte of the 1^6 23 and TaU 24) 

(1 COS] Moncsmar abbreviations for the core oornponenta aiB as folfows. 
S BP 828: Epikoto 828 

GMA: gtydd/lmethacrylate . 
M-GMA: methyfolycidytmethaoryiate 

10 

CYM: (3.4-epoKycydohexyOmGltiytmelhaGrytate 
CHPMA: 3-<iiloro-2-t^roxyprapylniethacrylaAe 

15 [1009] Table 25 shows the evaluation results in the Examples Q1-Q21 and Comparative Examples Q1 07. 

[1010] Ffom the Table 25, the emUsionG In the Exannples Q1 -Q19 are excellent In the storage stabtlit/. and practiGalty 
sutrident adhesion was obtained even m both of a plain portion and cutting portion (notches) of the caldum silicate 
base ptate. Particularly, in the Exan^as Q1015 which are preferred Exanplas. excellent results are obtained. 
[1011] In the Example 021 . although the emLisaon is excellent in the storage stabilit/. adhesion in the cuttinQ portion 

20 ' was slightly poor. In the Example Q20. a stable oore/shell type emulsion was not obtained because the core compo- 
nents are too nxich conpared to the shel conponents. 

(101 2] In the Ck)mparative Examples Q2. Q3. Q4. Q5. and 06. adhesion was poor. Further, in the Comparative Exam- 
pies 01 and 07, evaluations were not able to be oorducted because of gelation in mixing of tfie sif cate. 
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Claima 

1 . A thermoplaEtIc reeln oomposition containing a thermopteiGtlc resin and.a solid plasticizer, criaracterized in that said 
. solid plastictzsr is at least on oonpound salectad from th groupof thrae kindsof conpounds(i)a rruftiastercoav 
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pound of (A) (Al) an alcohol having a siiistituted cycbhaxane r'rg cr a sUisfituted cydohexene ring substituted by 
at least one of an alKyl group and having at least 3 carttons in the alkyi group, or (A2) an alcohol having a bridged 
ring containing at least one of a six-membered cartxin ring with (B) a polyljasic acid, (iia) a phosphorus connpound 
hawino a melting point of SS-100*C or a phosphorus compound represented t>y the following formulae (la), (lb), 
(1e)or(2) 



0 

r'^o-Ip-or*" 

I 

0 

(Xb) 



I 

R6 



(2) 



[In the formulae. R^ R^, R^. Ff^. R^*. R^'. R^. R* R^. and R' are a riydrocartxyi group or a heterocyclic group, 
refipectiveiy* A is a divalent hydrocarbon group or a heterocydic grotp, k is 0 or 1 . n is an integer of 1*3. however. 
R'*. R^.and are not sirnultarieously a phenyl group or 4-t-txity1pherTy1grotp. R^ R^. arxi A In the formula (la). 
r3, R^, and a r the formula (la), R^*. R^. and R** in the formula (lb), R\ R^. and R* in the formula (ic). R^, R^. 
and R^ In the tbrmula (2) may form a ring containing phosphorus atom by bondng of at least two groups, respec- 
tively], and (iia) a diaster corrpound of (C) (c1) hydroquinorv or leeordnol wherein benzene ring may be substi- 
tiled by an alkyl group, or (c2) catechol wherein benzene ring is substituted by an akyi group with (0) an oiganic 
monobasic acid. 



10 



15 



'"-^ P-O-A-O-r- P-OR^ 



R'O 



I 



(la) 



so 



I 

0 
R3 



(ic) 



35 2, A thermoplastic resin composition containing a thermoplastic resin and a solid plastidser. characterized in that said 
solid plastictzer is constructed by a combriation of ai least two compounds selected from the group of four Mnds of 
compounds (i) a multiester compound of (A) (A1) an alcohol having a 6ut>Gtituted cydohexane ring or a eUbstltuted 
cydohexene ring substituted by at least one of an alkyl group and tiaving at least 3 caitxns in the alkyl gnxp. or 
(A2) an alcohol having a txidged ring oontaining at least one of a six-membered cartxin ring with (B) a polytiask; 

40 add. (iia) a phosphorus compound having a melting point of 55*100*C or a phosphorus compound represented by 
the following formulae (la), (lb). (1c) or (2) 
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0 

R3a 



(la) 



(lb) 



I 

0 
R3 



R€ 



(Ic) 



(2) 



[in the formulae, R\ R^. r3. r*. r»«, R3a^ R^a, r5 and are a hyc*ocart>on oroup or a heterocyclic (^tp, 
reepectively, A ie a divalent hyctocart3on group or a heterocyclic groip, k l6 0 or1, n is an integer of 1-3, however. 
R^*, R^. and R^ are not simulianeously a phenyl group or 4-t43uty(phenyl groups R\ R*. and A in the formiia (la). 
R?, R* and A in the formula (1a). R^" R^*. and R*" in the fomniia (lb). R^ R^. and R^ In the lomiula (1c). R^ R^, 
and R^ in the formula (2) may form a ring conlainino phoephorus atom by bonding of a1 least two ^^oupe, respec- 
fively.]. and (ui) a doxybenzene derivative, and dicyctohexyf phlhalate. 

3. A thermoplastrc resin conpoeition containing a thermoplaetic resin arxl a solid plasticizer. characterized in that said 
solid plasticizer is oonstructed by a combination of the cocrpourvJe (I) a multiester compound of (A) (A1 ) an alcohol 
having a Bii>6iituted cyctohexane ring or a substituted cyciohexene ring substituted by at least one of an alkyt groif) 
and having at least 3 cartx^ns in the alkyi groups or (A2) an alcohol having a bridged ring containing at least one of 
a 8iK-memt>ered cartxvi ring whh (B) a polyt^asic acid, and Q\) a phosphorus conpourvj. 

4. A thermoplBstc reein composition as claimed in any one of claims 1-3, wherein said muttieGter oooYXXind (i) is a 
multiester compound of (A1 1) a 6uk)stituted cyciohexanol sukistituted by at least one of an alkyi group and having 
at least 3 cartxxis in the alkyI groiip or (A21) an alcohol having a t)ridged ring oontaining at teasi one of a six-menv 
bared saturated carbon ring to wfiich hydruxyl group or hydrvaiymethyl gnsup is bonded with (B) a pdybaac add. 

5. A thermoplastic resin compositfon as daimed in daim 4, \Mherein said substituted cydohexand is 3.3.5-trimethyl 
cyddhexanol. 

6. A therrrxrrfastic resin oompositon as daimad in daim S. wherein said 3,3.5-trimethylcydohexarKil is selected from 
a ds-isomer. a trans-isomer. or a mixture thereof. 

7. A thermoplastic resin composition as claimed in daim 4. wherein said nxiliester compouvJ (i) is bi6{3.3,5-tr1me1hyl 
cydohexyj)phthalate containing a trans-isomer and a ds-isomer in the ratio {trans-isomerAris-isomer (weight ratio)] 
of CVI 00-40/60. 

8. A thermoplastic redn conposrtion as claimed in daim 4. wherein said alcohol having a bridged ring Is an alcohol 
ttaving noilM)rnane ring, nortx)rnene ring, or adanmntine ring. 

9. A thermopla^ic resin composition as daimed in claim 2. wherein said dioxyt^enzene derivative (iii) is a diester oonv 
pound of (C) (cl) hytiToquinone or lesorcinol wtierein benzene ring may be substituted by an alkyi grot4X or (c2) 
catechd wherein benzene rvxg is suk)stituted by an alkyl group with (D) an organic monobasic add. 

1 0. A thermoplastic resin oorrposition containing a thernwplastic redn and a solid plasticiz r, characterized in that said 
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sold plasticizer is a miili ester of a pdybasic acid which does not bring about a morpholooicai change to a testes 
of a rat when H is oontinuoust/ gn/en by an oral administration for 7 days in a dose of 1000 mg/kg. 

11. A ttiernnopiastic resin composition as clatmed In daim 10. wfierein said miiti ester of a polybasic acid is a <iester 
5 phthalata 

12. A thernwpiastlcrestn composition as claimed In any one of claims 1-11. wherein the content of said solid plasHdzer 
is 30-1 000 parts by weigN based on 100 parts by wei'g^ of said thermoplastic resin. 

10 la. A thermoplastic resin composition as claimed in any one of claims 1 -12. wherein a taddfier is further contained. 

14^ A thermoplastic resin composition as claimed In any one of dalms 1-13. wherein said thennoplastfc resin Is a 
water-based oonposition dispersed in water. 

rs 1& A thenmplastic resin composition which oontaina a thermoplastic resin having a glaaa transition temperature of • 
10 to 2S*C aiKl a solid ptasticlzer. and said thermoplastic resin is a water-based thermoplastic resin oorrposition 
dispersed in water, characterized In that said solid plastldzer Is a pTxKphorus compound. 

16. A thsrmally- and pressura-senstive adhesive oontalnvig a thermoplastic rasin composition as claimed in ariy one 
20 of claims 1-15. 

17. A thermally- and pressure-sensitive adhesive containing a thermoplastic resin composition arxJ a sold plastidzer. 
wherein said thermoplastic resin is constructed by an epaxy oompourvi (E) end a polymer (F) <3f a polymerizaUe 
unsaturated oorrf»und. 

Z5 

la. A thermally- and pressure-sensitive adhesive as daimed in daim 17, wherein said thenmoplastjc resin is con- 
structed by a polymer (F) and an epQ)^ compound <E) dispersed in the partide state Iri the polymer. 

19. A thermally- and pressure-sen&itrve adhesive as claimad in daim 1 7 or 1 8, wherein said thermoplastic resin is con- 
so tained in the form of a water-based emulsion in which there are dispersed in water polymer particles having a core- 
shell structure or a domain structure constructed kyy an spoxy conpound (E) and a polymer (F) of a potymerizable 
unsaturated compound. 

2flL A thermally* and pressure-sensitive adhesive as daimed in any ona.of daims 1 7-1 9, wvherein said epaxy compoitfid 
15 (E) is an epoxy resin. 

21. A thermally- and presstra-eensitive adhesive as daimed in any one of daims 17-20. wherein the content of said 
solid plastidzer is 1 5-200 parts t>y weight based on 100 parts fcy weight of said thermoplastic resin. 

40 22. A thermally- and pressure-senalive adhesive as daimed in any one of claims 17-21 . wherein a taddfier is further 
contained. 

23w A thermally- and pressure-sensitive adhadve containing a thermoplBstic resin and a sold plastidzer, wherein tfiat 
said sdid thermoplaslic resin is a polymer of a polymarizabla unsatLvated oonpound fiaving a hydmlyzafala silyl 
46 group. 

24* A thermaQy- and pressure-sensitive adhesive as daimed n claim 23. wtierein said thernK)piastic resin is an acryf c- 
based pdymer of a potymerizable unsaturated compound having a hydrolyzaksle silyl groupi 

50 25. A themf>aliy- and pressure-sensKlve adhesive as daimed in daim 23 or 24. wherein said thermoplastic resin is a 
polymer d monomer components containing 0.05-30% by weight of a pdymerizable unsatu-ated compound hav- 
ing a hydrdyzakrie silyl groip. 

26. A thermally- and pressixe-sensitive adhesive as daimed In any one of daims 23-25. wrfierein the content of said 
33 thermoplastic resin is 15^00 parts by weight based on 1 00 parts by weight of said solid plastidzer. 

27. A thermally- and pressure-sendfive adhedve as claimed ri any one of claims 23-26. wherein a taddfier is further 
contained. 
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28. A thern^ly- and pressure-eensHive actiesiv as claimed in any one of daims 23-27. wherein said thermoplaetic 
resin is a water-based composition dispersed in water. 

29. A thermally- and pressure-sensitive adhesive containino a therniopiasttc resin and a solid plaslictzer. wtierein a 
5 weight average molecular weight (Mw) of said thermoplastic resin is 100,000-500,000. 

30. A ther ncdiy- and pressur&sensttlve adhesive as claimed In claim 29, wherein said thermoplastic resin Is an acrylic- 
based polymer. 

10 31 . A thermaJly- and pressure-sensHlve adhesive as clainr^ed In claim 29 or 30, wherein the content of said thermoplas- 
tic resin is 1 5-200 parts by weight based on 1 00 parts by wei^ of said solid plasticizer. 

32. A thermally- and pressure-sensitive adhesive as daimed in any one of daims 29-31, wherein a tackifiar is further 

contained. 

15 

33. A thermally- and pressure-sensitive actiesive as claimed in any one of daims 29-32. wheran said thermoplastic 
resin is a water-based conposttion dispersed in water. 

34. A water-based themially- and pressure-sensitive adhesive contairing a ther m oplastic resin and a solid plasticizer. 
20 characterized in that a decline of a melt'r>g point in said solid plasticizer versus a melting point of said solid plasti- 
cizer in a thermally- and pressure-sensitive adhesive layer formed by heating said water-based thermaly- and 
pressure^ensitive adhesive at 40*C for 2 minutes on a base sheet is less than 3*C 

35. A water-based thermaJly- and pressure-sensitive adtiesive as claimed in claim 34. wherein an average pertide 
25 diameter is 1-10 microns in said water-based thermally- and pressure-sensitive adhesive. 

36 . A water-t>a8ed thermally- and pressure-sensttivo adhesive as daimed in claim 34 or 35, wherein said tharnnoplastic 

resin is an acrylic-tMised polymer. 

30 37. A water-based thermally- and pressure-sensitive adhesive as daimed in any one of daims 34-36. wherein said 
solid plastidzer is dicyclohexylphthalat& 

38. A thermally* and pressure-sensitive adhesive sheet, wherein a pressure-sensitive adhesive layer composed of a 
thermally- and pressLre-sansitive adhesive as claimed in any one of clainf» 1&-a7 is coated on at least one surface 

35 of a t>Qse material. 

39. A method for the preparation of a thermally- and pressure-sensitive adhesive sheet which comprises forming a 
pressure-sensitive adhesive layer composed of a thermally- and pressure-sensitive adhesive as daimed in any one 
of darns 1 6-37 by coating on at least one sCirfaoe of a base material. 

40 

40. A thermaUy- and pressure-sensilrve adhesive sheet, wtierein a thermally- and pressure-sensitive adhesive layer ' 
containing a thermoplastic resin, a tacKHier, and a sold plastidzer is coated on at least one surface of a base mate- 
rial, cttaracterized In that an adhesive strength when being stud^ to a body to be stuck after manifestation of tadd- 
nass t3y heating said thermally- arxJ pressure-sensitive adhesive sheet Is from 100 gf^mm to 600 gf^Smm at a 

45 periodof 6monttis4apse. 

41 ; A thernrttlly- and pressure-sensitive adhesive stieet as claimed in daim 40. characterized in that aaid thennally- 
and pressure-sensitive adhesive layer is fonmed by coating a water-based cfispersed product of a thermally- and 
pressure-sensitive adhesive ocntaining a thermoplastb resin, a tackif ier. and a solid plastidzer over at least one 
50 surface of a base material sheet tdlowed by drying. 

42. A thermally- and pressure-sensitive adhesive sheet as claimed in daim 40 or 41 , wherein said thermoplastic resin 
is an acryRc-based polymer. 

55 43. A thermally- and pressure-sensitive adhesive sheet as daimed in any one of claims 40-42. wherein said solid plas- 
ticizer is dicydohexytphthalate. 

44. A thermally- and pressure-sensitiv adhesive sheet wherein a thermaUy- and pressure-sensitive adhesive layer 
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containrno a thermoplastic resia a tacKifier. and a solid pfastidzer is coated on at least one surface d a base mate- 
rial, characterized in that a coating amount of said thermally^ and pressure-sensttive adhesive is less than 5 gAn^. 
and an adhesive strength when t>eing stuck to a body to be stuck after manifestation of tack^ess by healing said 
tharmaily* and prgssure-sensHive adhesive sheet is not less than 100 gf/25mm. 

5 

4e. A themially- and preBcure-sensitive acSiesK/e sheet as claimed in claim 44, characterized in that said IhermaBy* 
and pressure-sensitive adhesive layer Is formed by ooaUng a water-based dispersed product of a thermally- and 
pressure*sensitive adhastve containing a thermoplastic resin, a tadofier, and a solid plaslidzar over at least one 
surface of a base material sheet followed by drying. 

10 

46. A themnally- and pressure-sensitive adhesive sheet as claimed in claim 44 or 45. wherein said adhesive strength 
when being stuck to a body b be stuck at a period of 5 minutes lapse after manifestation of tacMness by heating 
said thermally- and pressure-sensitive adhesive sheet is not less than 100 gf/25mra 

IS 47. A thermally- and pressu'e-sensitive adhesive sheet as dainned in any one of claims 44-46^ wherein said thermo- 
plastic resin is an acrylic-based polymer. 

4a. A therTnady- and pressure-sensitive adhesive sheet as claimed in any one of daims '44^7, wherein said sdid plas- 
ticizer is dicyclohexylphthalate. 

so 

49. A recording sheet wherein an jrk-absortiing layer oonposed of an acrylic-based polymer containing 5-50% by mol 
of a hydrophilic monomer which is a constructing monomer and a solid plasticizer is formed over at least one sir- 
face of a base material. 

25 SOU A recording sheet as claimed in claim 49, wherein said hydrophilic monomer is at least one selected from a mono- 
mer oontaining cartxixylic groups a monomer containing hydroxy! group, and a mononner contaning a potyoxy- 
alkyleneunrt. 

51. A recoiding sheet as daimed in daim 49. wherein said solid plastidzer is at least ona compound selected from the 
SO group of three kinds of oonpounds (i) a multiester compound of (A) (Al) an alcofK>l having a $ut>stituted cydohex- 
ane ring or a substituted cydohexehe ring substituted by at least one of an allq^ group and having at least 3 car- 
bons in the alkyt grotp. or (A2) an alcohol having a bridged ring oontaining at least one of a six-membered cartwn 
ring with (B) a polytMsk: acid, (iia) a phosphorus compound having a melting point of 55-100*C or a phosphorus 
oonrpound represented t>y the fdlowing fbrmulae ( 1 a), (1 b). (1 c) or (2) 

35 

0 
I 

0 

R" 
(lb) 



33 [in the tormiiaei R\ R^. p?. H\ R^*. R^*. R^. R^. RP. and R^ are a hydrocaitx)n group or heterocydic group, 
respectively. A is a divalent hydrocaitxn group or heterocyclic group, k is 0 or 1. n is an integer of 1-3. howe/er, 
R^^ R^. and R^ are not simultaneously a phenyl group or 4-t-butylphenyl group, R\ R^. and A in the formula (1 a). 
R^. R*. and A in the formula (la), R^*, R^, and R** in the formula (lb), R\ R^, and R^ in th formula (to), R*. R^. 



dO 




<la) 



45 



r'o-p~or* 

I 

0 

(ic) 



(2j 
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and in the ftxmute (2) may form a rino containing phosphorus atom by a combinatioh of at least two groups, 
respectively.], and C<ia) a diester conrpound o« (C) (c1) hydroquinone or tesorcind wherein benzene ring may be 
subGkituted by an alKyl group* or (c2> catechol v^ereki benzene ring ie siAwtrtuted by an alkyt groi4> with (D) an 
organic monobasic add. 

62. A recording sheet as daimod in claim 51 . vi^erein said multiester compound C«) ie a muttiester compound (Al 1) 
a siijstltuted cyctohexanol siljsttluted by at least one of an alkyt Q^oup and having at least 3 cartwns In the akyl 
grotp or (A21) an alcohol having a bridged ring containing at least one of a six-mentjered saturated caitxsn ring to 
which hydroxy! grojp or hydroKymethyl 9^ 18 bonded wHh (B) a pd 

63. A recording sheet as claimed in any one of claims 49^2, wherein the content of said solid plasticizer is 30-1000 
parts by weight based onlOO parts by weight of said aoyllc-based polymer. 

54. A recordrig sheet as claimed in any one d daims 49«. whereii said ink-absorbing layer further contains a ta*- 
ifier 

55. A method lor the preparation of a recording sheet wherein an Ink-absorbing layer composed of an acrytlc-based 
polymer containing 5-50% by mol of a liydfophillc onnomer wWch is a constructino monomer and a sold plaslidzer 
is formed ever at (east one surffsca of a base rmterial. 

56. A method for the preparaton of a recording sheet as daimed in daim 55. which oompnses fomiing an ink-ab6ort>- 
ing layer by coating a water-based composition in wtiich an acrylic^sed polymer is dispersed in water over at 
least or« surteice of a base material. 

57. A recording sheet wherein an ink-absorbing layer is formed over at least one surface of a base material and a 
delayed-teck layer composed of a thermoplastic resin, a solid plastidzer, and a taddf ier is formed over another ajr- 
fBce of a base material, said sdid plastidier is at least one oonpound selected from the group of three Kinds of 
conpounds (i) a muWecter corrpound of (A) (Al ) an alcohol havwig a substituted cyclohwcane ring or a substituted 
cydohexene ring substituted by at least one of an alkyi group and having at least 3 carbons In the alkyi group, or 
(A2) an alcohol ^«ving a bridged ring containing at least one of a six-membered carbon ring with (B) a polybasic 
acid, (Ha) a phosphorus corrpound having a melting point of 55-10a»C or a phosphorus oonpound represented by 
the fbltowing formulae (la), (lb). (1c) or (2) 

To i3 i 

(la) (Ito) 



r'o-p-or^ 

i 

0 

<lc) 



R'-P-R' 
I 



(2) 



Pn the formuiae. R\ R^. R^. R*. R^» R^', R^. R^. R^ and R^ are a hydrocarbon group or heterocydic groip. 
respectively. A is a divalent hydrocartxxi group or heterocydic groip. k is 0 or 1 . n is an integer of 1-3, tiowever, 
R^. and R^ are not simultaneously a phenyl group or 4-t^butytphenyl groufx R^ . R^. and A in the torn\ila (la), 
F^. R\ and A in the formula (la). R^*. F?\ and R^* in the foimiia (lb). R*. R^. and R^ in the fcxmuia (lc). R . R**. 
and R^ in the fbmwla (2) may form a ring containing phosphoois atom by a conrtrtnation of at least two groups, 
respectively.], arxi (iiia) a diester oonpound of (C) (cl) hydroquinone or lesordnd in whfch k>enzene ring may be 
substituted by an alkyi group or (c2) catechd in whksti benzene ring may be substituted by an alcyt group wilh (O) 
an organic monolMSic acid. 
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58. A recoftiing sheet as daimed in daim 57. wtierein said multiester compound (i) is a multiester conrpound of (All ) 
a substHuted cyclohexanoi substituted by at least one of an alkyf group and han/ing at ieast 3 carbons in the alkyl 
group or (A21 } an aloohoi having a bridged rrg containing at least one of a six-mambered saturated cartxxi ring to 
wtilch hydraxyl group or fiydroxymetftyf group is bonded with (B) a polybasic acid. 

5 

69. A recoiding sheet as dainied in claim 57 or 58. wherein the content of said solid plasticizer is 30*1000 parts by 
weight based on 100 parts by weight of said thermoplastic resin. 

60. A recording sheet as claimed in any one of claims 57-59. wherein said ink-absorbing layer is oorwtructed by a cat- 
10 ionic monomer having a crosslinkable group and a hydrophiic polymer. 

61. A recording sheet as claimed In any one of dalms 57-59, wherein a most outside layer in said Ink-^bsorf^lng layer 
is farmed by a porous layer. 

15 62. A shrink label, over vvhidi a delayed-tack layer composed of a thermoplastic resin, a solid plasticizer. and a tackifier 
is fomried. wfherein said sdkj plasticizer is constructed by the corrtsination of at least two compound groif)6 
selected from the group of four Mnds of compourxls (I) a multiester compound of (A) (Al) an alcohol having a sub- 
stituted cydohaxane ring or a substituted cyclohexene ring substituted by at least one of an alkyl group and having 
at least 3 caitx>n6 in the alkyl oroup. or (A2) an alcohol having a t)rkiged ring containing at least one of a six-mem- 

so bered caibon ring with (B) a polyt>a8ic acU. (iia) a phosphorus compound having a melting point of 55-100*C or a 
phosphorus oonpound represented by the following formulae (la). (ib), (lc) or (2) 




30 



I 



(la) (lb) 



35 



40 



I 

0 



I 



(lc) 



(2) 



pn the fornmiae. R\ R^, R^. R*, R^*. R^*, R^, R®, R^, and R^ are a hydrocartx)n group or heterocyclic group. 

respectively. A is a divalent hydrocarbon group or he t erocyclic group, k is 0 or 1. n is an integer of 1-3. however 
S9 R^^ R^. and are not simultaneously a phenyl group or 4-t-buty1phenyl grox^ R\ R^. and A in the fbnnula (1a). 

R». R^ and A »i the formula (la). R^*, R^. and R** in the fbrmub (lb). R\ R^. and R* in the formula {1 c). R®. R*. 

and R^ In the torntila (2) may form a ring containing phosphorus atom by a combination of at least two groi4)s. 

respectively.], and Qua) a diester oompourvl of (C) (C1) hydroquinono or lesorcinol wherein beruene ring may be 

sutistituted by an alkyl group, or (c2) catechol wherein beruene ring is sutistituted by an alkyl group with (D) an 
53 organic monobasic ackl. and Civ) <ficyclohexy|ph1halate. 

63. A shrink label as daimed in daim 62, wherein said multiester compound 0) is a mUtiester compound of (A1 1 ) a 
sul>strtuted cydohexanol suttslituted by at least ne of an alkyl grotp and having at least 3 caft»ons in the alkyl 
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group or (A2 1) an alcohol having a bridged ring oontarting at leaist one of a six-mennbered saturated cartxin ring to 
wtiich hydraxyl grcxip or hydrcKymethyl 9xxjp is bonded with (B) a polybasic acid. 

64. A shrink label as daimed in claim 62 or 63. wherein the content of said solid plasficizer in said delayed-tack layer 
5 is 90-1000 parts by weight based on 100 parts by weight of said thermcplastic resin. 

65. A shrink label as claimed In any one of claims 62-64, wherein said delayed-tack layer contains a thermoplastic 
resin, a solid plastidzer, and a taddfier and. moreover, it is coated by coating a watar-based oorrposition in which 
said thermoplaatic resin is dispersed in water. 

10 

66. A shrink label as daimed in any one of daims 62-65. wherein a printed layer is formed on at least one surface of a 
shrink film. 

67. A shrink label as daimed in any one of claims 62 -66. wherein a layer is fonned between a sirink film and a delayed- 
15 tack layer. 

68. A water-based resin oompositksn obtained t>y emulsifying while adding water to a resin solutk^n obtained through a 
solution polymerization of 0.5-50% by weight of (Q) a polymerizable unsaturated monomer having a hydrolyzatsle 
slyl groLp. V20% by weight of at least one of (H) a polymenzat^le unsaturated moramer having an ion-icxmable 

20 grotp, 1-40% by weight of (I) a pdymerizabie unsaturated monomer having a polydimethyisiloxane structure, and 
{l(X>-(toCaJ amount of (0)4(H)+(I)]}% by weight of (J) other polymerizak)ie unsaturated monomers. 

69. A water-based resin corrpositxin as claimed in claim 68, wherein it is obteuned by removriQ a polymerization sol- 
vent after emulsifying. 

25 

7D. A water-based resin composition as daimed in dam 68 or 69. wherein said (1) a polymerizable unsaturated morv 
omer having a polydimethytsik3ixane structure Is at least one kind selected from a polymerizable' unsaturated mon- 
omer represented by general formula (1 1) or general formula (12). 
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CH3 CH3 CH3 
CH3-Si-o|si-o4-Si-R 



CH3 CH3 



CH3 



(11) 



R:-CH = CH2 . 



-(CH2J3-0-C-C=CH2 
it I 
0 CH3 



•(CH2)3- 0-C-CH = Ql2 



or 




R:-CH = CH2 • 



Si-R 



(12) 



^ It I 

0 CH3 



or 



0 



[in the general Ibrmula (11) or general forrmia (12). p repreeenis an integer of V15]. 



71. A water-ba&ed coating agent wherein a water-based resin composition as claimed in any one of claims 6S-70 is 
anplo/ed. 

72. A water-taeed coating composition containing (O) a core/shell type water-based emulsion wherein core conpo* 
nents are comprised a copolymer of 5-50% by weight of (K) a potymarizable uisaturnted monomer represented by 
general formula (XXXI) 



(XXXI) 



(in the formula. R^Ms a hydrogen or a methyl group* and ts a substituted aikyt group having an epoxy group or 
a epoxy group-equivalent compound) andAar (L) a polyvalent epcDcy compourvi having at least two epoxy groups in 
the molecule with 95-50% by weight of (M) other polymerizabie unsaturated m onomers which are copolymerizafale 
with the (K) a polymerizable ursatmted nx)nomer and the (L) a polyvalent epoxy oompound and shell components 
are corhprised a copolymer of 2-50% by weight of (N) a polymeri2at)le unsaturated monomer having cart»xylie 
group with 96-50% by weight of (M) other polymerizatdle unsaturated monomers which are copoiymerixable with 
the (N) a polymerizable unsatumted monomer having cartmytic groupi and a water-soluble silicate (P) repre- 
sented fay general formula ()CXXII) 



M^kSIO^ 



(XXXII) 



(in the formula, M represents an ataS metal belonged to Ito lA group wy the periodic table, and x represents the 
number of 2.0-7.5) in a mbdng proportion ratio of (O) :(P)s10:1 -1 :10 by weight l>ased on the solid content. 

7X A water-based coating compositon as claimed in dalm 72. wherein Rr^ in said (K) a polymerizable unsaturated 
monomer represented by th general formula (XXXI) is selected from the following alkyi group (31), (32), arxi (33) 
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containino an (iJQxy group or a epOKy orai4^-equivalem conpour^ 



r33 



-CH2 



C-CH2 



(31) 



OH X 



-CH2 



(32) 




-CH2 




(33) 



(in the formulae. represents a hydrogen or a methyl groi^x and X represents a halogen atom). 

74. A wctter-k>a8ed coating composrtion as clainrted in claim 72 or 73. vvherein said (L) a polyvalent epoxy conpouid is 
a compound selected from a txsphenol A ciglycidyl ether, a bispherx)! A di-pmetfiylglycidytether. a bi&phenol Fdig- 
lycidylether. and a txsphenol F di-pme1hylglyddylsttiar. 

75. A water-based coating composition as daimod in any one of claims 72-75. wherein said (M) other polymerizable 
unsaturated monomers rictude at least one monomer selected from a (meth}acry(ic ester, styrene or a styrene 
derivative, (meth)acryfonitrile, a vinyl monomer having amide bond, a vinyl monomer having hydroxyl group, and a 
vTiyl monomer having silyl GFOtfx 

76. A water-based coating composHion as claimed in any one of daims 72-75^ wherein said (O) a core/ishell type water- 
based emulsion is a core^hell type water-baeed emulsion prepared by an emulsion polymerization with a radicBl 
polymerization initiator through emulsifying respective monomers for said copolymer to t>e constructed for tmo 
water using said shed ooirponents as a high molecular weight dtspersam after polymerization of a copolymer to be 
constructed for said shell oomponents 

77. A water-based coating oomposition as claimed in any one of daims 72-76, wherein a core/shell weight ratio ii said 
(O) a cora/bhell type water-based emulsion is oore:6hen=9:M :G. 

78. A water-based coating oorrposltion as daimad in any one of daims 72-77. who-ain Tg is -40 to 100*C in said copol- 
ymer (0 be constructed for said core components, aixl Tg is -40 to 100'C in said copolymer to be constructed for 

. said shell oorrponents in said (O) a core/^ell type water-based emulsian. 
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